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On the Nervous System and other Points In the Structure of 
Oweiiia and Myriocbele. 

Since tlic remarks on Oivenla ami Murlochide were made in 
tiu' volume on the British Marine Aniielids latclv issued l)y 
the Ivay Society, a lew observations on ])oth t\[)cs \rei’e 
eurried out, th!.m;;ly nnt’ortuinitcly, no living forms could be 
obiame i ; yet Oicenla formerly was (aist (ui llic bcaeli at 
S;. Ai!dia'w.s in hundreds. wliilsL Myrloctielc is not uneoinmou 
die west coast of Ireland, and in certain hireigii localities 
it occurs in swarms. Sucii blanks, which may sfretch over 
r.'.Auy years in the British area, tire in the c:ise of the lishos 
ui ten regarded as evidence of serious diminution : but, so 
hir as o!)servcd during a long period of years, neither in the 
case of the hshes nor in the case of the invertebrates is there 
much of a basis for lliis supposition. The two fovtus above 
mentioned are of interest especially as regai'ds tlicir nervous 
which differs from that in the majority of the 
‘•'iychads in having the cephalic system as wtdi as the 
d/oi. d; May. N. Hist, Ser. S. VoL id 
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nerve-trunks wliolly hypoflermal. The latter arrangeruput 
of the ventral cords is that characteristic of most Polycluits 
—yet about ten families have their great ventral uctvc. 
trunks enclosed by the muscular tissues of the bocly-wal] 
besides the basemen t-1 a ver_, hypoderm, and cuticle, sho’.vitijr 
how uncertain any single factor is in the classification of ihi,; 
group. In tlie rchiainiclid Vrotodi'ihiS i\\t nervous .system 
agrees with that in Oweaia and Myriochele in being maiulv 
liypodermiCj and in Sttccodrras and Sterna^spis (thougli this 
is not a Polycluet) the cerebral ganglion is similarly sitnainl 
and the ventral nerve-eord is not segmented into gaiiglia. 
TIk'v contrast thus with the Xemorteans, in whieh the 
cejilialic ganglia arc internal and the longitudinal cords either 
enveloped in the ninscidnr walls of the body or eiitiixlv 
within them. It is fiirtliei’ interesting, in cnni[);nino- 
the iNemerteans with the L\)iychaets, that no Polychn't 
])osscsscs tlie pi'oporlionally large nerve-supply to atiy orgHii 
• — a snp[)ly, moreover, more bulky in its distribution thaa in 
its origin, and which undergoes remarkable changes of furin 
both in co55trai‘tion and dilatation— as that of tlie Nemei'iea-I 
proboscis. ITcitce its lattice-like arrangement gave 
to the term clastic layer in the early ’'rnemoirs. [liis 
featui'e is as noteworthy as the passage of the prohosvis 
between the dorsal and ventral commissures of the cejihalic 
gmigiia. ISome consider that this arrangement of the iicrvts 
e:ni>es it to be an organ of sensation ; bnt it is often tlirowu 
off when brou^jlit into contact with foreign bodies, aiuh 
though renewed, its fnnetlons for the interval are in 
abeyance. In the Ammneliarkhe nnder consideration wlnit 
appears closely allied to nervous matter is distributed as 
a coatinnons layer beneatli the hypoderm of tfie giilivi— a 
condition much more primitive than the elaborate svstctn oi: 
tlie Nemertean proboscis or tlirm the proboscis of a t\[jic‘iil 
holyeliiet such as Ncreh. 

Ill gla.uciiig at the literature of the subject, it is fonml tliat 
-the acute and aceoinjilislu'd (llajiarcale, familiar as liu was 
with the oi'diiiary nervous system of the Poivchaetia, failed to 
liiid the central lunwous sysUmi in ihcema “qubl ni'a (‘Ip 
jiarfaiiement iinpossibli' d'en tronver la moindre trace cliw 
\ (Jii'vnia fus'ffoi'itiis siir les cou[)es (Pindividus eonservfs 
and he (wcu had ddficuUy in diseriminating theveniral cord 
in tiic fi'i'^h iin.iiial. \et he had described and figiuxil a 
similar condition to that of Owenia in TiflepHunts co^iurm. 
one of the Cluetoptcridie, ii, whiidi the central nervous 


A navi Si'd-uit. p. 120. 
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svsk-m forms a siibhy podermic band resting on the basement- 
aiui which Claparwle interpreted as a transverse 
(^nniiiissiirc between tiie ganglia yet to be considered as 
the rv'presciitative of the cerebral ganglia, and tite two eyes 
ii! Tfh'psm'us rest on it. The veuti’al cords, moreover, sliow 
in. u;mglia and are wide apart. He does not allude to the 
niiiiute sirncture of the nerve-tissue. 

li( 18S5 von Drasche f gave a careful account, with figures, 
o'i the srructure of Oicenia '\/iUformis^' as it occurred at 
Tiicste, dealing in the first instance with the external 
{-haracters, and especially the ‘Mfippenorgan at the oral 
rijiiiturt', the hy|)oderm and nervous system, the mnscu- 
iaiiire, alimentary canal, ccelornic cavity, and long mucous 
ghnuls. So far as he goes, the structure of these organs is 
e.irrcrtly described, with accompanying figures. He could 
iiut s:iHsty himself as to the '• nepliridia'^ and tlie mode of 
('\ir of the genital products. He observed no nervc-cclls in 
tliiMnimitc structure of the central nervous svstem or in tlic 
\cniral cord, only a fibrillar structure and Levdig’s punctate 
>an>tancc. The ventral cord showed no ganglionic oilargc- 
nicitls- Below the epithelium of the alimcutarv canal a 
siiaiid similar in structure to the central system is brictly 
iiieiitiuned, but nothing definite is recorded concerning 
the nerve-supply of the internal organs nor concerning the 
iK'|.)!i)adia. 

Ill looking around for analogous relations of tlic central 
pMglia, It is found that in Phorojiis C-a\{\\\g\\ ^ observed that 
The central nervous system remained in the epidermis, and 
ilierefore represented the primitive condition. In the mhilt 
the central system is in the form of a post-oral ring, the anus 
lying outside it. In Phoronis buskii o( the ' (hiallenger ’ § 
the ucrvc-ccntre rests on a broad plate of basemumt-tissue, 
ivitli the liypodcrm externally extending from the iicphridia 
loi'ward to tlic centre of the whorl of tentacles on each side, 
and it agrees precisely in minute structure with that in 
('‘l>halodiscus and Owenia. 

Itie central nervous system in Cep hah discus dodecu- 
lopims i| occupies an area of considerable proportiomal size at 

^ AiHiel. 8(^dent, p. 127. 

Indtriigx' zur teineren Anatomic d«r Poivcbaeten,' Zweites Heft, 

nif'.i, pp. 1-00 2 

i j.’roc, Poy. 8oc. vol, xxsiv. p. 372. 

j vol xxvii. pan 75, pp. 18-21, pi. ii. ligs, 1 k pi. iii, 

^ ■ ‘Challenger; Zoology, vol. xx. part 02, p, 23, p], vi. fig. 3, anil pi. vii. 
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the base of the plumes external to the median, space, and h 
bonmled externally by the thick coat of hypoderra ami 
internally by the bascineiit- layer. It extends laterally in 
tlie liypoVierni along the basal region of the plumes and for 
some distance along the dorsal side of the buccal shield. L, 
uiicroscopie structure it is minutely cellular and granular, 
intei’rniiigh'd with llbi'cs, and corresponds generally iji 
posUiou with that in Owonhi and Mynochde. 

Beiihain^'^ (181)b) described tlie central nervons system of 
tlie Arclaannelidu" as in contact witli the epidermis, and 
pointed out that iti some Polychatta it holds a similar position 
in the e})idcrniis ; hut he tioes not mention this condimvi 
ill the Ammoeharidm, which he associates with his 
foriniu. noi' in the Cluctopteruhe included by Levinseu aiid 
himself under tlie same group or suborder. 

(iilsou ( l89r-98) devoted mueh attention to the striiehire 
and I'll net I on of the various parts of Owema. Be>idos a 
careful account of the remarkable secreting glands t, wtiicli 
form such prominent organs, ne has fiiviiislicd an extcu(K-d 
description of the ‘‘valves septa!es'’| and 'of "celliia.s 
musculo-glaiululaires'' in the body-wall §. Perhaps the most 
important contribution is tliat connected with the “yalvi-s 
■septales/^ wherein he gives a systematic description of eacii 
septum, with its functions, one of the most striking 
the secotid septum (b e., lietwecu tlie fourth and^ lil'ili s(> 
ments), his spliinetei' muscle being in the position of tlr 
ordinary oblniue muscle at its iirscrtioii over tlie neiue-em'tl. 
The mnseular aiTaugemcnts of this septum arc speeudly 
eonnected with ihc ecelomic fluid and the branohite. AlVi' 
describing the special apertures in the .septa and tiicit 
mechaiiisiii. he shows that apertures at .several of ilicw 
coiineet the eadom with the extenor ; that in the sixtii vrg- 
inent two zigzag cutaiieons canals springing from fuiim'ls.'t: 
the septum between tiic sixth and seveutli segments perloriii 
the fuuctiou of genital ducts, since nephridia arc :ibseiit-!i 
feature of a peculiar character in a Polyclnet. In lim papor 
on the nuiscnlo-glaiidular cells lie states tiiat a pen’miaxi 
membi’ane or cadomic coat pi'oper is absent in Oo'enuK 
resembling such furms as the Neniatodts, Acanthooi’j'lw-'i 
inanv Annedids and Arcliiannelids. The body-wall is 
by a' combined maseiilo-glanduiur coat— that is, it eaimot be 
separated into a muscular and a glamiular layer. Ihc imai 

^ Caaib. Xiit, FTist,, Winuns, Roiihrs, and Polyzorn pj>, 24o, ^ 

t ^ La Ckdlule,’ t. X, fasc. 2. _ . 

X Ibid. f. .xii. fasc, 2, § dhid. t. xiv. insc. -■ 
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vrAou of this coat secretes albuminoid substances, fat, and 
iniiiarv ]>ro(lucia. As will bo slunvii siibsenjiumtly, ,v)i(*h is 
;i MiiNippreliensioii of tlic structure of the peritoneal surface, 
j'i'obalily owin'; to the condition of the accomplished Bcl^iari 
;i;tfli()ih'< material. 

In connection wbtli Gilson’s opinion, for it is nothing 
that the hypodermic canals in the si^th segment arc 
o, iiital duels, it is notew'ortljy that Arnold ^Vats()n observed 
t 1.(‘ reproductive elements in Owenia issuing from two pores, 
to the riglit and left of the anus, a poitiou of tlie posterior 
(>.ul of the body projecting from the anterior aperture of the 
tnhe. Thus Gilson’s theory of the advantages of the ante- 
rior opening of the hypodermic tubes {bis genital duets) 
lapses, were it only by the thrusting out of the mucii more 
sk'liratc tail anteriorly. 

Ogm'lf* (1899), working at the Naples Station, took up 
r’.e >ii'}jcet of GilsoiTs cellules musculo-glaudiilaircs ” in 
Ill his preparations he found within the mnscular 
layer of the body-wall a jirotoplaMnie and cellular layer 
lined the ccelom. In tlic muscle- hi ires of tlie longi- 
tiatinal coat themselves were spindle-shaped cells with niudci, 
:is Sdiwaibc first described in the musek^s of worms and 
hmicllibrancbiatc mollusks, and also on the surface of the 
iiiiix'les ill a protoplasmic layer..- Over tlicso, however, is a 
of peritoneal cells, which are cnp-shapeii, willi rounded 
iiiiiei’ (ir deeper surfaces and fiattened surfaces toward the 
cielotu. with an oval nurdeus, fat. and granules like llie \\ hite 
oi egg ill the protoplasm. A fine protoplasmic network 
stretches from these amongst the mitscle-celis. lie tlnuight- 
tlicre were as many as fifteen to twenty [leritoiieal cells to 
oiir nui'^cle-cell. He did not consider that Gilson’s mnsele- 
glaiid-cclls” existed iu Owenia^ the inisa[iprehension being 
due to the less elaborate methods of preparation ami section- 
making. 

in 1900 a very interesting paper on Owenia fnsiformi;/: 
''as (‘ommunicated to tlie Liuiiean Society by iilr. Arnold 
B utson f, whose observations on tlie living animals are 
noteworthy. His descri[)tion of the lip-organ and its fnne- 
fioiis, the occurrence of a prostoinial [lorc, the discoveiy of 
9i(‘( iiu^sion ot the sesnal elemeiiLs through twoccelomo-ducts 
pores), the structure and repair of the tubes, ami the 
Jeyrijig of the ova to the di//rar/rt-stage are tlie chief features 
of this contribution to the life-history of the species. 

* Biol, CVnti-alblatt, Btl x\\. p, 130, 

^ Jo urn. Limi, Soc, vol, xxviii. p. 239, pi. xxii. 
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One of the latest contributions is a histological paper on 
Otvenia by Zurcherj*, n’ho enters into the minute structure 
of the muscles, showing that the long spindlc-'shaped muscle, 
cells have a spiral cliaracter (formerly noted by Ogueff), 
nhich ill transverse section give tliera a barred aspect. A 
circular muscular coat occurs only at the second disscj)imciit 
and forward to the branchial lobes. This also has spiiuHe- 
shaped cells with nuclei. He combats Gilsoii’'s view, 
OgneTbad previously done, that there is no line of demar- 
cation between the muscular coat and the peritoneiini, timt 
the nuclei arc rare in the muscular fibres and by-aiul-bv 
vanish, ami that it is impossible to distinguish the nuclei of 
tlic muscles and those of the gland-cells. He points oat 
that tlie peritoneal nuclei are generally rounded, ivliercas the 
niieUd of the muscles are oval and battened, with the long 
axis in the line of the muscle-cell. He goes somewhat fully 
into the histology of the circulatory system (his luemocd'l), 
the main trunk consisting of a dorsal vessel carrying tlie 
blood forwuird and a ventival trunk carrying it backward. 
The dorsal forms a blood-sinus round the gnt to the second 
septum, tlien breaks up into a network over the canal, the 
trunks fusing at the first septum and sending forward a 
scries of vessels to the branchim, the returning vessels 
uniting to form the ventral trunk below^ the gnt. The walls 
of the vessels have a line epithelial coat and a delicate ciivuiar 
muscular layer with minute nuclei in their spindle-shaped 
cell'. The 'author also objects to Gilson’s statement (hat 
no special constrictor to the alimentary canal occurs at the 
septa, and points out that at the third septum an diicitnt 
constJ'ict(jr apparatus exi^ts l)uth for the canal ami the hlooih 
sinus, the muscular apparatus showing the large miiscle-ceiis 
at tlie outer ends of the fibres. Posteriorly ai-o the 
'dllmcutary canal is moniliform from its constrictions, lie 
is indined to think that Drasclie’s bladder-like tissue oii tU 
ventral mesentery is part of the reproductive appanitus. 
The ampnihe on the venti’al blood-vessel, wlsich Hraselic 
observed to be rytlimically contractile, are confined to die 
genital region of the body, and bear the reproductive 
elements on their outer surfaces, and, tljongh they haw 
muscular walls, Ziirchcr would attacli more importance to 
their nutritive capacity. The red blood contains rounded 
or lenticular corpuscles witli nuclei, and some corpuscles 
undergo mitosis. He found them in the ampiilhc and icss 

* Jeijftische Zvitwlir, fur XaliawP', Ikl.\lv, pp. Is) ph- 
(lUO:)'. 
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f;vmicntly in tlie vessels and sinuses. Tliore is a mixture of 
v.^nous a'lid arterial blood in the branciiiLe. Tlie antlior 
tifics not t(»iicli on the siiMicture of the nervous system of 
(iirciiitf the topography of tlie alimentary canal, the hypo- 
(HMiihc canals of tlie sixth scgmciU, and other features suhse- 
fpictitly to be described, and Ids main |miutsare liistolugicul. 
'the illustrations arc ehietiy it] outline. 

Xo trace of a central iiC'i’vous system is oljservcd in 
ihrcHfu fmiformis till tlie folds of tlie mouth are cut in the 
roiusvc'rse sections^, and the first definite ajipearanoe of a 
|;iv.' r >>indlar to nerve-tissife is the presence of a pale band 
(■sternal to the stained basemen t^hiyer of the int\er border 
( ta lateral tlap of the mouth. It resembles a ililVcrentialed 
^^ripc of hypotlerm from wliicli celUaiid pigment, arc absent, 
l;ut the fine strite are continued througli it to the ha&cmcnt- 
esMte, the whole being minutely fibrillar like tlie nerve- 
I issue, and generally dotted with minute granuh's. Ir fades 
awav before reaeldiig the free or ventral edge of die lateral 
lia|), and disappears similarly at the dorsal edge; of tlie fold. 
Tlicn (for it is difilcult to cut exactly on tlie same level) a 
eonx'spmiding band appears on tlie opposite labial fold. 
This pale belt is considered by same. e. y., Zur(‘lt(;r, to he 
liasenunit'tissue^ but it seems to be somewliat diirereiit. Tn 
any case, die eontrast between it ami tiie coiiditiom for 
instance, in the proboscis of th(' armed Ncniertean with its 
large strands of nerves and their reticulations is marked, yet 


^^lliUt laaiiy advantages are gained liy till' ii.^e of pinatliii. ccihi' 
I'.'idnie, and other sub.‘5taii(,*os for hnlioddiiLg, the old pl'ui of lim* -t’clinn^ 
iLiiide directly from caroiullv piepaied spirit-^>peiiint;n 3 i.-= lua uiihoiit 
value ill cluicking The proportional tliiokiicsi? of thf musciilav layers and 
olhcr part-^, Tlui3, in the case of Oivi’nia the great Ihirkno.N^ of iTh 
l'''a'jinuiiiial miiscdes of the bodv-wall can (uilv be appreciated in tiii.^ 
Wav, and so with the proportional size of the inucoiis ghiuds and the 
toiigh nature of tlie baseinent-laytT. In sucli preraratious more than 
Years old the delicHcy of tiie hy];odorniie ’ iavrr has caused most of 
n to be reruoved In the manipulation,^’ before and after juvsorvatioii, but 
iugvovv case the. nerve-cord tirnily adliores to tlie hasenumt-ti.vsue in tlie- 
niid-veutral line, thus demouslTaiiiig its coinparalively tough nature in 
curitrast with the livpoderm, In such sections tlu; gut tills the entire 
nvea, with the exception of the niurons gland?, though, of course, in life 
iiie mdomic ppace was larger, 'riie term hypodenn in the structure of 
the kulyclneta refers to the glandular and granular lavin’, often aieulaled, 
hciieatli the cuticle. It is an ectodermic structure. 


I am indebtfid to Mr. K. \V. Rham-i, IbfiJc., iioyv Captain in the 
ISorthumberland Fusiliers, Mr. J. W. Tryde, now kieuteuHiit in 
the black Watch, and to 31iss Harvey, of J’idinburgli. for aid in uuikiiig 
the various sections. 
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tlie functions of liotli arc equally well performed. The 
Nemcrtcan brain, as in many Polychrets^ is distinctly isolan-d 
from the tissnes outside it^ and the same may be said of the 
main trunks in tlnit group. Ilcre^ in wliat is considered to 
be a higher series^ the opposite condition prevails^ the nerve, 
centre and main trnid;s being hypodcrinal, as are tlie eords 
in the majority of the Polycduets. In Owenia tins hrit 
agrees in minnte structure with tliat suirouiiding the ccmral 
systenij and ocenpies a correspniiding position. 

M itii the disappearanee of a central fillet in the dorsal 
arch of tlie body-wall a slightly jiale band is noticeable in 
tlic hypoderm of the region, yet that layer passes to the 
bjisement-tissuc (whicli stains) nninterrujitedly^ a series of 
tlie ends of severed fibres being grasped in spaces hounded 
by reticulations between the basement-tissne and tlie ad- 
joining circular musculav tihvos. Then the pallor of tho 
inner portion of the liypodcrni becomes more prononiierd. 
and in (he next scefioii or two (IM. A 11. fig. 1) a rlistiiict 
nervous layer, as in Ct^phalod'iscus^ streteln's along tlie mid. 
dorsal arch. It shows both tine transverse ami vertical tihros 
or striag and minute granules occur next the basement-tissne 
(PI. A IT, fig. 2). It fades on eacli side into tlic ordiiiarv 
cells ami areohe of tlie hy])odernij which likewise eontiiiiies 
to the surface externally without evident break. The nerve- 
tissue, in short, is mai'kcd by no hard-and-fast line from tlie 
hyjiedcriii, but is tj'avei'sed by its fibres, and the iiouroiiile, 
nemuglia, and nenrilemma of the ordinary Polyclnet ganglia 
are not distinguishable. Prom end to end in section tlie 
J,issiic lias a uniform sirncturo and where, for instance, it is 
se[)arated from the baseineiit-laycr only projecting vertical 
fibres and granules appear. Certain granules occur at its 
outer border next the dec[)!y stained cells and grannk's of 
the hypoilcrm, hut these could not he associated ivith tlie 
nerve-band, the finely fibi illar edge of wliich coursed evdiiy 
along. In succeeding sections tliis great nerve-hand stretches 
dow nward at the sides, hceomes more distinctly differentiated 
from the hypoderm externally and the basemeiit-tissuc in- 
ternally, and tin 11 a slight nai'i'owing of the mid-dorsal aieli 
takes place, the lateral extensions lieiiig thicker. Tlicmoiitli 
is still divided ventrally in tlieso sections, and the nervous 
expansion extends over the entire arch of tlie body-wall \Mtli 
the exception of a roinjiai'ativc ly short region of tlic ventral 
edge of the lateral lip, the thiekest layer being lateral, tor 
the dorsal is now diminishing. A naiTow layer, appurmlly 
of basement-tissue, occurs, as indicated, sinmltancousiy iu 
the sections external to the hypoderm lining the mouth, and 
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a! this level all round, tlion»;h it is thiekcst ventro-hitcrally, 
;,n(l it was tins layer which was first encountered in front. 
^I'hc structure of this lateral band of so-called baseinent- 
livsiic cioselv resembles that of the central system, and it is 
nosoide that it may ptuiorm functions of a sensory kind in 
f (,nm'etioii with. ttiC lateral flaps of the vestilnde. The Haps 
(vnidnallv unite to form the lower half of the vestibule, the 
lii'K-kt'L' band of pale tissue still beinn- retained ventrally 
with a tiiin eounectiiig'-band dorsally. Ihoeeeding a little 
hiu'kward the main nervous baud dlsajipeai’s from tite dorsum 
and is coulined to the lateral regions of tlie body-wall, from 
wliich it gradually thins off dorsally. Finally, when. the 
li|i-oi’<;'au apjicars in the section over the oral gap. a large 
ii(')'ve-(*ord alone is left at tliC lower limit of the luniier nei've- 
tjaiid ( PI, VII. hg. 3, //c.), all tiic hy])otlcrmi'.; layer dorsad of 
it having assumed the usual condition. lu sections of Sacco- 
f,‘/vvcs' near the mouth Dr. Goodrich found the lateral cords 
(ids •’ (rsopinigcal commissures '') in a similar position. This 
liiidted ncrve-arca presents in si'ction pale, finely grrnnlar, 
tjaiisverse striation, through which delicate fibrils 1‘roui the 
]i\[)oiuTm CMterual to it pass to the hascrm'ut*tissuc. When 
llic circle of the body-wail iscoiuplcle — that Is, mniiediatcly 
behind the oral gap (PI. VII. fig. 3). — the large nerve-cords 
aivsiinaled a little below the nnildlc line of tiic body-wall, 
and have a blood-vessel in tlic niusele to their ininu' side. 
Tiic cs litral region is still lined liy hypialerm. and tlic tliick 
jialc iiand of the inner layer is iiifero-latci’aily conspicnous. 
Then the hypodcrniie layer of the vestibule passes into the 
gullet, and sections of the lip-organ [Ip.) appi'ar, whilst the- 
li\ podermic inner lining of the dorsal region is sliut otf by a 
deep fold with a narrow layer of hypoderm fi'oni the voti- 
Inde, the rest of the large arch above having a tlslek coat of 
the same tissue. F.vtcrnally, again, a change has occurred 
in tile mid-ventral line, for the tliick lateral coat of hypo-* 
dcfui ill which the norvc-eord.s lie lias thinned off \cuti Ldiy_, 
leaving a consideraldc areti with just a trace of it t but this 
apjicars to occur only for a short distance. W itii the 
tcrmiiialioii of the vcstiliule linetl l>y iiypodorm. and the 
increase of the lip-organ in section, the ventral hypoderm of 
the l)ody-wall again gradnully'Diickcns from the muhde line 
oiiiwai'tl. Moreover, flic narrow pocket formed by the 
first se{)tiim lies on each side of the lip-organ tPh VI 1. 
hg. 4), and then is quite shut oil’ from the upiicr cavity 
(wstibule) lined by hypoderm, and which represents the 


Quart, Jo'arn, Micr, Sci. n. s., vol. xiiv. 
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gullet proper (wliich may have complex functions), sur- 
rounded by a toiigli (muscular) investment, from flliich 
various strands radiate to the body-u’all amongst tiie blood- 
vessels of the region. Tlie body-wall at this part has a 
thinner coat of hypoderni botli mid-dorsal ly and inid- 
veiitrally, its thick layer being lateral. The longitudinal 
muscles form a somewhat thin layer of fasciculi all round 
and the lip- organ shows a thick mass of modified vcrtioal 
cells with nuclei, each mass prohahly rubbing against the 
other. Tlie massive lip-organ thou forms a thick-walkd 
tube in section, with a central cavity (PI. VII . fig. 5) and 
an axternal muscular investment, wliilst the oesophagus Ims 
a thick mucous layer, continuous with the hypoderm, to 
subserve its special functiousj the radiating strands and 
numerous blood-vessels still continuing. T’liese radiatin^r 
fibres show that the movements of this thick-walled regitai 
(Pi. A III. fig. 18) must be more or less restricted, yet tlic 
longitudinal bands, especially on its dorsal >vall, would point 
to protrusion and retraction. Externally the hypoderui— 
thickest Intern lly at and above the nerVc-cords, wliicli are 
descending— •has increased in de})th dorsally, but is tliiu 
ventral ly. Jhciiiiui the foregoing the li[)-orgau loses its 
central cavity (a fold) and diminislies in size, but its comph'x 
muscular coat is proportionally thicker, and in thesurrouuditig 
area the bluod-vcsscls are larger. Finally, the muscles of 
the lip-organ alone are visible, and then disappear, showing 
that it is, in sliort, attached by a muscular stalk, first hollow 
and then solid, tliough the sections would indicate that tke 
muscular fibres (retractor) are fi>md to the body-wall closo 
behind and for some distance backwcfl'd. Moreover, a I’aii- 
sliaped arrangement (PI. XIL fig. 17) occurs auterioiTy 
where the fibres spread into the lip- organ. Eesides, various 
oblique and transverse fibres act on the folds and give 
complexity to the movements (PL XL fig. 16). A double 
layer of muscular fibres, further, lies beneath the bascnieut- 
tissue bounding the glainl-cclls — the one the reverse of the 
other, — so that in sagittal section the cut ends of one scries 
abut on the thick inner (?. e. towaixl tlie cmlom) belt. 
Gland-cells also occupy considerable areas internally at the 
edge of the organ. The whole structure of this organ there- 
fore differs from mere labial folds of the vestibule, as mare 
clearly seen in vertical sections (PI. VII. fig. 6), the densest 
part of the cellular layer being tow^ard the middle ot the 
ventral fold and thinning off dorsally and laterally. The 
lip-organ, iu short, is a highly differentiated apparatus, both 
s'ceretury and mani[)ulative, for the tube-formation and oilier 
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Aincflons. It is iateresting that Br. Gooddcli * found a 
similar organ (his “ muscular pad in Saccocirrns and 
Pi ofodrihis. The hod 5 ^-\vall at this level again presents a 
change in its hvpoderm (udiich throughout has a firm 
cNtorlov film or cuticle), since, though somewhat diminished 
d(ir>altyj it is now of a considerable thickness mid-ventrally, 
its densest part being at the nerve-cords, which have moved 
dmwnward, so that are separated by about a sixth of the 
circumference of the body (PL YIII. fig. 7). The oesophagus 
has special tasciculi of muscles laterally and dorsally, besides 
ttic radiating fibres. 

The next important change is tlie merging of the oesopha- 
geal region of the canal, with its boldly arranged coat con- 
limu.ius with the external Uypodenn, into the stomachal 
region at the third septum, with its granular glaudiilar 
surface (PL Vlll. fig, 7) and its external muscular coat, the 
uliotc internal surface of the stomach being by-and-by thus 
I I'iinsfonucd. 

At the commeucement of this region of the gut at the 
third septum a complex muscular sheath counected with 
the, lip-organ occurs ventraily, with thickened mnseulur 
pillars at each side — abutting on a meuibrauous space to 
the exterior and just over the iicrve-truuks, certain of tlie 
liiu-es, moreover, a little further back being attached to the 
h;isement-tissue over the outer jjart of the nerve-cords. 
Blood-vessels occur in tlie large space which is thus soon 
formed below the alimeutary canal, and the vessel in the 
median mesentery (wdiidi is attached to the upper border of 
the mass of muscle stretching from side to side over the area 
above the nerve-cords — a little behind the section figured in 
Ph A III. f g. 7) is distinct, the special mesenteric area still 
being visilile externally, though much reduced in size. 
Between the basement-tissue of the body-wall and Ibis trans- 
veive muscular mass he the ventral longitudinal muscles 
(r»?.). Tlie great cavity appears to contain cadomio fluid 
and corpuscles, and is shut olf by a shelf of septal tissue 
(PL MIL fg. 7, bl,) continuous at each side with that of 
tiie body-wall, whilst the upper area on each side of tlie 
alimentary canal is occupied by elastic connective-tissue 
strands and by the muscular fasciculi along the dorsal wall 
of the canal. The body-wall at this region has dorsally the 
longitudinal muscles {dm.), which may be held to cease at 
the junction of the transverse platform of septal tissue a 
little below the middle, of longitudinal muscular fibres 

* Quart, Jaui'Li, Micr, Sc). n. s., to), xliv, p. tlu, set lion;: 18 -0. 
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ending at the junction of the ventral transverse band, and, 
lastly, of tlie median (ventral) longitudinal fibres (tnj/.) 
beneath the latter (PI, VIII. fig. 7). The nerve-cords at 
this part are separated by fully a sixth of the eircninferenee 
of the body-wall. The transverse se[)tal plate above the 
ventral longitudinal ninselcs has a central structureless part 
— apparently of a liomogeneoiis nature (jiale and elastic)^ 
the muscular fasciculi fraying out especially at the dorsal 
siirfaec and ends (PI. A'lJf. fig. 7 a), In its progress back, 
ward a change in the dirainishiiig area between the nerve- 
trunk.s is inaugurated, the homogeneous central region of 
the transverse hand, the anterior part of wliicli is indicated 
in PL VII I. fig. 7, being shortened transversely and increased 
vertically, so that it juislies as a lozenge-siiaped and tliea 
wedge-shaped area into the centre of the ventral muscular 
mass, whilst the upper muscular fibres externally becoiiu; 
defined as more or less independent masses, bounded exter- 
nally by sloping nniseidar fibres which simulate tlic obiitjne 
in certain sections — at least, at their insertion. Tlie lozeiige- 
sliaped area of the houiogejicoiis ( tor it can scarcely be called 
“ tendinous tissue tliins olf on each ."icle to a plate, to 
tlic upper (dge of which fasciculi of muscular fibre.s are 
attached, whilst ventral ly processes pass into the median 
ventral longitudinal ninscles. The whole tbiis forms a com- 
plex muscular apparatus attached to the central tough tissue, 
whicli gradually in its ju’ogrcss l)aekward shrinks, leaving 
the fusc{l !iiusculai’ i’asciciili to form the massive ventral 
longitudinal muscles as shown in PI. ^di^. fig. 8, ivh. Jly 
the gradual diminution of tiie tough central area of the 
hcforc-niciitioiicd transverse ])aiid to wliieli tlie median 
raeseiitcrv from the gut is attaciicd, and by the grouping of 
the several longitudinal ventjMl muscles into a mass on each 
side, the typical ventral longitudinal muscles are foiuncd, 
and at tliis part they exceed in bulk the dorsal muscles. 
This evolution of these continuous veiitj'al fasciculi out of 
the elements in front is probably eoniKM'tcd with a cliange 
in the futiction of the contents as well as in the body-wall 
itself. 

The disappearance of the longitiubiuil muscular fibres and 
tlie radiating stranils I'l'om the dorsal wall of the gut leaves 
the two halves of the npp{?r division of the coeloniic space for 
coelomic fluid only, and it is separated from the two much 
larger spaces in t'ci'ioriy by strong muscular bauds at each 
side of tiie transversely enlarged aLnientary canal; yet liie 
appearance of the canal beneath — to which the median 
mesentery is attached ven trail y — apparently leaves a gap by 
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wliicli the two cavities communicate superiorly under the 
tninsvcrsely enlarged canal. 

Tiie anterior end of the stomach is a narrow tube as seen 
ill Pi. Xi. fig. 23, and in tlic various tr<ansvei’se sections. It 
iiirilicr presents a bifid border ventrally, a narrow process of 
the eavitv oiidiiig in a dilated riui oti each side lielow, the 
blood-vessel and the mesentery occupying the gap, 
whilst a spacious sinus surrounds the stoinaeb. This bifid 
ixiiiditiou gradually disappears^ the organ assuming the 
oil! line shown iii PI. X. lig. 30. 

A nieseiitery with the dorsal blood-vessel in the centre 
pa-'ses from the upper arch of the gut to the dorsal wall, 
ami another mesentery, with the viutral blood-vessel, goes 
to the inid-vcntral tissues, the ceclom lieiiig tliiis divided 
into halves. Then a process from llie wall of the stomach 
above the rugose and somewlnit triangular ventral arch 
app: ars. and a little l)eliind is tacked to tin; ventral portion, 
and thus cuts it off as a se[>aratc canal with folded mucous 
im'iuliraue iiitcriially, the longer upper ehamher having its 
iinn r sui'face smooth and sy iniuetiaeally folded. The in- 
ferior and somewliat pear-shaped ebamber (PI. A IIL fig. 8, 
stmnac'h) is surrounded by b!ood-ve>sels, which form a 
vascular jilcxus around it on tlielr way to the branchial 
region, ami from its apex ini'erioriy a mesentery passes 
to join a mid-ventral homogeneous (pale tough ) area arching 
owr a special muscular region wliieh terminates on each 
side over the outer edge of the nerve-cord^ now apiiroaehiiig 
that of the opposite side. 

At this level the body-wall lias thin hypoderm in the 
mid-dorsal line^ then it increases in depth laterdly. again 
becomes tliiiiner, and then swells out ventrally at the nerve- 
eords. AVitliin arc the basemeut-tissue and eirenlav libresj 
then the dorsal longitudinal muscles (//on), whieii end below 
the attaeliment of the upper canal on each side, and the 
ventral longitudinal (m.), which are more massive, and 
have the diirereiitiated region with the arched filires in the 
middle line, such, indeed, forming the only separation 
between them. 'Phis diU'ereniiated region is [irobably in 
cmiiicciion with the movements of the alimentary eunal, 
liie nerve-cords in section slmw a granular and fibrillar 
ji(^pect, and they are much better diftcreutiated than in front, 
i he Occurrence of bristle- tufts makes the separation between 
the dorsal and the ventral longitudinal muscles more pro- 
nounced, and below the tuft is a well-defined j)orc of the 
mucous gland with large nuclei in its cellular wall (PI. VMI. 
(i. wp,). one side abuuiug on the hypoderin, the other 
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havitig muscular fibres from the bristle-tuft attached to it- 
and the hypoderm is thiuiied at the tuft and has au incurva- 
tion at its upper edge, whilst it rapidly thickens above it. 
Moreover, a distinct muscular slip [oicf) occurs in the miil- 
veiitral line, the remnant of the complex condition in front. 

The next change is the infolding of the stomachal wall 
(PI. Ylll. fig. 10, s^.),the loss of its lateral connections, and 
the termination of its cavity ; whilst the intestine enlarges^ 
its folds become more prominent and alter their character, 
resembling, indeed, the oesophageal hypodermic lining. The 
intestine still sliows a plexus of vessels, about seven, for 
instance, being cut on each side, and they resemble buds 
from the investment of the gut, though they are only sections 
of longitudinal trunks with their internal and external 
investments. Tlic dorsal mesentery and its enclosed vessel 
now pass upward from the gut-wall, and inferiorly are the 
ventral mesentery and its vessel, the membrane trending to 
a fissure between the more massive ventral longitufliiial 
muscles, since the special median muscular area and its 
(shown in FI. Vi 11. fig. 7 a) have disappeared. Tlie nervi.*- 
(a)rds are separated only by their own breadth from each 
other, and tliey are, perhaps, more distinctly granular tliun 
before. The mucous glands, with their secretion rendered 
fibroid by preparation, are now prominent, each placeil 
above the ventral muscle of its side. The ccelomic spaces 
(Fl. IX. fig, 11, c.), reduced to one on each side, have a 
transhiccut coaguliim with granules. 

Wiien the nerve- cords touch and fuse (Fl. IX. fig. 11, ?/c.; 
it is seen that tlie glandular tubes in the coelom approach 
each side of the ventral vessel, and slope outward as they go 
forward to the excretory duet below the bristle-tuft. The 
gut has become pear-shaped, tlie narrow end being lieltnv 
with its mesentery, wdiilst two mesenteries pass from the 
dorsal arcli and join before reucbijig the dorsal blood-vessel. 
This arrungcmcnt makes au additional supra-iutestiiiai 
chamber. 

I’lic hypoderm still presents a symmetrical enlargement 
just above the bristle-tuft on each side, this thickened region 
being differentiated by the narrow’ layer immediately above 
it, for it gradually deepetis dursally and again becomes 
narrow as it reaches the mid-dorsal line. From the lower 
edge of the bristle- tuft it gently increases to the nerve-cords 
iu the in id -ventral line. The aorsal longitudinal muscles 
are thinner than the massive ventral, but they extend over 
a larger area of the body-w’all. 

A little nfi’tlier back.(Fl. IX. fig. P3) the gut increases iu 
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Vi t'tioal diattteter, forming a long flattened organ extending 
iKun tlie dorsal to the ventral region in section, and the 
(■-•Ihilar lining is thrown into ruga3. Both dorsal and ventral 
s lui t mesenteries are double^ and the wall of the dorsal 
vtS'cl is more muscular. The gut has the same vascular 
investment as just mentioned, and the vessels lie outside the 
]ae?<eittcrv just alluded to. At the next bristle-bundle a 
pure similar to the first gives issue to the secretion of the 
second pair of glandular tubes. The ventral longitudinal 
liiusclcs retain their more massive outline. 

After ail interval the body (PI. IX. fig. 13) increases in bulk 
jivoportionally, but tlie hvpoderm becomes thinner all round, 
the thickest part being that situated vciitrally on cacli siileof 
ilic nerve-cords. The ventral longitudinal muscles pass far 
miwaril, encroach on the dofsal, which occupy only the 
upper arch of tlie body, and each pair lias a distinct median 
notch into which the mesentery lits, the ventral mesentery 
having the ovaries or spermaries attached to it laterally, 
and tlie contents of which arc slicd into the coelom. dwo‘ 
iiiucous glands in section occupy the upper half of the 
(•(idom on each side, and the nuclei of the cells forming their 
a ails are regularly arranged. The gut stretches nearly from 
d ii'sal to ventral arch, held in position by tlie median 
mesenteries and also by the septa at intervals. The double 
attaeliment superiorly forms a biood-chaniicl, which com-' 
nuiiiieates witli a sinus suiTouiuling the gut, so that 

here, instead of the isolated though reticulated vessels, there 
is a eontiimons blood-channel — a development in all jiroba- 
hility attained only in the adult or nearly adult condition. 
Tiie nerve-cord still has numerous hypodermic fibres passing 
from the outer to the inner (ventral to dursal) or vice versa, 
and, in addition, fine reticulations and granules, some of 
wliicdi are probably nuclei. Usually a slight ventral furrow 
and a median peak dorsally indicate the double nature of tlic 
area. Tlie second pair of glaiidukir tubes is situated to the 
exterior of the first pair in transverse sections. 

The sixth segment is distiiuruisiied by tlic presence of 
CriUoiPs epidermal tubes, which stretch from the septum 
bcLwccu the sixth and seventh segments to that in front, 
llicy are readily recognized by tbeir position in transverse 
sections, viz., dorsad of the groove (GilsoiPs ‘'goutlicre de 
lasoie'") which runs along tlie dorso-latcral region. They 
are canals of considerable size, and are separated from the 
basement-layer by a stratum of cells, the cavity in section 
being also bounded externally by an arch of hypodermic 
cells. Gilson supposed that tiicsc hypodermic canals served 
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for tlio transmission of the reproductive elements, and 
possibly also for an interchange between the coelomic cavity 
and till exterior as in eei’taiii Oligoclnets. True nepliridia, 
at any rat(’, are absent in Oirtjun. AVliatever the function ol; 
these canals may be, Arnold Watson has shown that sperms 
and ova escape by diirerent channels. 

In front of the tail the livpodtM'niic coating of the surface 
is of nxidoratc thickness. The massive niuscnlar investment 
is consjiicuous, and it is diilieult to distinguish where the 
dorsal loii;^itndinaI niuscle ends and the ventral begins, 
thmigh a fold above llu^ mncoiis ghiiiil seems to indicate the 
sejiaratioii. The nerve-eoials liave shrunk to a small lenti- 
cular area, wh'cli in minute structure has the same filirillar 
and gr.atnilar eliaraeter as in front, d'hc intestino, held in 
posilion by a dorsal and a ventral mcsenlery, is consitlcrablv 
less, but it has large vessels or sinuses on each side, the 
am[)ull;e from the ventral vessel passing into the large gonad 
below llic gut. Two inucons glands are still in evidence 
under the dorstd wall, and they have the same eliaraeter as 
in front. 1\I [jrcover, tlieir ducts open above the long line 
of hooks ill the space between tliese and the hrisilc-tuft, 
wliieh is now dorsal in position, and so leave the entire 
lateral wall to the hooks; tlius tlic restricted area occupied 
by the dorsal longitiulina] nuisolcs is defined, d'be whole 
lateral and ventral regions are covered by the ventral longi- 
tudinal musele.'^, wbieli, however, are nnicb tliiniier tlian tlie 
dorsal, tiic rcvciso of the condition In front. The con- 
spicuous dcvc!opme:il of tbe gonads in tliis region and the 
ampulhe of the ventjal vessel are mWinvortliy. The mucous 
glands liave now ceased (PI, IX. fig. 14). 

One of the interesting features toward the tail is the 
occurrence of the septa (14. IX. lig. 15). Their first appear- 
ance is indicated by tlio env(']o[mient of the intestine am! 
its blood-simiscs by a sheath which springs from each side 
of the vertical mescnitery niider the dorsal blood-vessel, and 
stretches to the mid-ventral ineseiitci'y considerably below 
the ventral blood-vessid. In such a view it might lie sup- 
posed that the middle of the sejitnni has been sliced_, leaving 
the nppei' and lower attaeliments ; but such M’iil not explain 
nil the outlines of these posterior septa, 

lleproductive elements occur in the spaces outside the 
septum as well as within it and its areas. Tlicn the upper 
and lower arches separate, each having a zigzag outline as 
it passes to tlie body- wall. The ccelom is tlius divided into 
six areas — two dorsal, two ventral, and the lateral with the 
gonads inferiorly on each side of the gut. 
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The first appearance of tlie septuiii in the sections is 
hcraitlcd by a tuft of muscular fibres attaolied to the exterior 
ottbo «:at-\vall and tlie ventral septum ; then the muscular 
viniT (the ventral septum and the ^'ut bein^^ free) loosely en- 
veloijsthe gut and its vessels^ l)esides the ventral blood-vessel 
ami its meseuterV; almost to the ventral longitudinal muscles^ 
hut leaves the dorsal blooil- vessel for the most part free. 
The septum, indeed, springs on each side from the lower 
wall of the vessel, and encloses that part of tlie mesentery 
between the vessel and the sinus around the gut, whilst the 
distil] part of the mesentery passes freely to tlie gap between 
the dorsal longitudinal muscles. This muscular sheath or 
tubular chamber by-and-by swells out into a large area, its 
upnor arch or roof being attached on each side to the body- 
wall between the dorsal and ventral longitudinal muscles, 
and its door stretches from the median ventral mesentery 
to the wall of tiie body a considerable distance below' the 
attaclnnent of the roof. This chamber encloses thealimentary 
a])|)aratus and the gonads, hut the more advanced sperms 
lie in the two ccelomic chambers outside its roof — that is, 
between the latter and tlic body-wall (PI. IXi. fig. loj. It 
is dilliciilt to explain the exact nature of these septa — 
whetlier they arc modifications of the ordinary septa, which 
extend far backward in the caudal reg'^lon, or only the 
ordinary septa sliced so as to present these charactensti!; 
appearances, — for it is unlikely l.liat two septa wonhi fall 
into the line of section. These septa seem to diiler in 
disposition and aspect from those in front, and arc jiroliahly 
iissociated with the sjieeial functions of the caudal region — 
respiratory, purely intestinal, or otherwise. 

On viewing tlie animal externally from the dorsum, a 
broad bllct passes from each side of the collar anteriorly and 
slopes obliquely inwnird and backward on the dorsum to the 
constriction behind tlic third bristlc-tnft, then licnds a little 
outward, and is continued along tiie dorso-lateral region 
posteriorly. A groove exists at the collar just below the 
iuiicrior end, and wdiich apparently is functional also for the 
median ventral ridge and groove, so that, if ciliated, it may 
j^eiid a current outward and forward to it. These ridges 
apparently are those Avhicli show the remarkable pcniiatc 
arrangements in the hypoderm in the preparations (PI. IX, 
%. 20 ). 

In certain longitudinal sections (PI. VUL fig. 18) llie dark 
pipnent Stretches as a broad band behind the collar, a gap 
iiiterveuing between it and the edge of the fold beiiiiul, such 
probably representing a sensory groove, and its borders have 

Ann, A' Mag. dS\ Hist. Ser. 8, ) o!. xix. 17 
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tlic .«!poeially modiflod cells. Von Drasclie * tig;nres t: f> 
]>igtn(Mit only behind the cihbir, and bis ganglion is sni iii 
and considerably in front of the collar, tlms divei'ging iVijijj 
ilie condilian described here. Ziirclier does not deal uuu 
this region. 

In lon;.;itndinal secfioiis a marked feature is the penuarr* 
condition of the bvpudcnn of tbe [interior reg'ioii — tlnir 
between tin; fii'st and second (!isse[)iincnts, as well as a biile 
in front of tbe former in certain cases : and it appears to hj 
spccitillv developed on the dorsum. Tbe liypoderm is there 
tiirown into a series of ridges, wliicli in section presen! a 
streakiMl granular bn>al region terminating cxtcriialiy iii 
a {K'luiate and symineti'ical series of small granular cells, 
after the man nor of the Inirlvs of a feather (Pi. IX. fig. 
tbe breadth of the ridge varying, whilst the processes iia 
section) increase in size fi'oni beliiiui forward, culminatitig 
in the collar uitb tbe (lee[) groove in IVont (Pb XL fig. 1(). and 
PI. VIII. fig. 18). Some of tbe ridges, springing from the 
conlinnous base, are narrow distally, so that the lateral rows 
of cells are close on the midrib and a few are more or less 
conical. The transition from tbe bypoderm of the succciabng 
sc”inent is by a gradual moditication in the arrangeineiit 
of tbe vertical cells, which liy-aml-by are fan-likc and then 
jieiiuatc. 'This pennate condition in tlio preparalions of 
jlic iiypoib'i’tn IS ap[)arcntly limited in distribution, since it is 
absenr. in most sections both dorsally and ventraliy, and \ uii 
Drascic' ncillum mentions nor figures it. Aloreover, m Iraiis- 
vcr>c s!'mie)ns. so f;ir as observed, it is not seen, and lliercfnrc 
may be due to tljO arrangement of the cells in a vertical phmo 
aftei' prcjKii'ation, An a[)i)roaeli to this condition C'f the 
In podcnnie cells is obs^nned in some longitudinal seeduiis 
of Mf/xk'ola, but it is less distinct than in Owenia, ami is 
])j’obabiy due likewise to tbe effect of tbe jircsorvativc thml 
aming on a thick glandular liypoderm. Tlie iiincr edge of 
the collar has a serit's of minute ceils along its anterior 
border, ;nid a t:in-like senes of strands and cells posteriorly, 
wbiLt the tip is symmoti-ieally pennate. Tlic anterior cii no 
of the furrow is furnisjicd with a special series of graiiuhn 
pigmcnteil cells, oc.. closely ari’anged at the surface, am! 
which probahiy )ia\e the functions of eyes. They exteuii 
the wdmlc length of the coliar from side to side on tiie 
dorsal stn’fuee. and .ire partly protected by that fold (PL \ iH* 
fig. 18, and Pl. X L tig. ](>). 

The iinieotis glands present either a eliaractenstic 
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pcnnate aspect ia loiigituduial section oi* a series of stnuf»-ht 
(,!’ curved transverse l)ai's, accoriliiig as tlie long tube is cut 
ill a median or lateral plane (Pl.X. fig.^19). In the former 
case a central axis of the secretion is flanked on either side 
]j'.; a scries of plates, often slanting distaily, and containing 
;iji occasional nucleated cell or a series of granules in the 
piiite. Such a condition may be due to the action of the 
jji'cscrvative spirit, or to the method of secretion, but it is 
worthy of note. The slender posterior ends of these glands 
lire curved foruard and outward, The secretion forms a 
liuiiig to tlie tube, and attaches foreign structures such as 
.'luid-particles and Ibraminitera to it externally ; and in 
many eases, so flrinly do the annelids adhere to it after 
jireservation, tiiat rupture of the tissues accompanies tl)eir 
removal. 

The liypoderm covering the mouth and buccal region, 
im'iuding the ■' lip-organ,^^ ditfers from that on the surface 
oftiiC body and branchije. It is lioiuuicd by a uniform and 
dt'iiiule investment, and has a llnelv-gi'aniilar and libnihir 
sti’iietnrc, so that it forms a tougher, more massive, and 
nmre consistent layer, which, however, at certain parts 
(liiiiiiiishes in thickness as it approaclies the branelihe. It 
jcsu mi a bascmeiit-lfiyer having beneath it a complex series 
ofimisenlar tihres. The same kind of liyjioderm dips down 
and envelops the lip-organ, though it is more translucent 
ill si'i'tiou, from the paucity of granules which stain more 
livi’ldy. Then tlic organ forms a deep furrow ( tfl. VII. fig. (Ij 
v.itli massive pale wails, whilst a double fold whicli now 
ai'jaars to the inner side, as well as the folds dorsad of liic 
mimtli, stain distinctly, as also do all tlic folds of the mouth 
■md jiliarynx. The pale region thus lies in the figure between 
a. and n in the centre of t.he organ, but it thins off on each 
>idn— thdt is to say, the middle region of the fold lias thickest 
vfiljV. The buccal mucoLis membrane is like that first men- 
tiuii'.'d ill the lateral area of the cephalic region, viz., closely 
lihroiis and granular, and it continues to the second dia- 
jTragin. It rests on a basenieiit-nicmbi'ane and a firm 
oiitur layer of both circular and longitudinal museuiar fibres, 
tliO antei’ior or buccal region having numerous trabceal<e 
f>ang it to the body-wall ; and this is specially marked at 
die thick pale folds (lip-organ, Ip., in the various ligure.s). 
Ihc autcrioi’ buccal region is probably capable of partial 
]»i‘ct!iis:ou. Ill front of the second diaphragm tin: folds of 
the canal have tliick muscular walls, so that a certain amount 
fit^dilicreutiation exists — either as proventriculiis or stomach, 
^'dniid the second dissepiment the walls of the canal arc 

• 17 '^ 
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apparently uniform, and oontalu mud rich in organic 
remains. 

The former or stomachal region enters the following or 
intestinal region by an aperture which is thrust backward ns 
a cone. Moreover, tlie walls of the organ undergo a struc- 
tural ditferentiation, for a short distance before reaching the 
aperture (text-fig.) they become finely reticulated and dotted 
as if formed of muscular or erectile tissue (ec.), whilst the 
lining of the tube consists of the same mucous membrane 
as in front. Fui’thcr, the adjoining circular fold of tlie 
diaphragm (spi.^) is provided with a similar, tlion^h 
thinner. layer of the same tissue (ec.), which likewise 



Lougitudiinil section of the alinienlarv apparnfiip at tlie third septiiir, 
spt/i, showing traces of the special muscular layer, ec., er.\eIo!iii:ij 
the posterior wull of the stomach and its sinuses, and continued 
over the valvular region, vaL\ hp., hypoderm : cceLc.j codu’iuc 
curjuiscles ; nnj.^ mucous glands. 

occurs in two of the folds of the organ in front of tlie 
foregoing. This tissue, is apparently ntuscular, and its 
minute structure is interesting as shelving the peculiar 
musele-cells with their granular contents and nuclei which 
stud the free border of the muscle. Ziircher * has given a 
good description and figures of the structure of this tissue. 
It evidenlly controls not only the wall of the canal but the 
blood-sinus on its outer surface, and thus may liave con- 
siderable eftect on the main trunks proceeding forward 
to tlie hranehiae. The coelomic corpuscles often form a 


Op, cit, p. 20:l, and fiys, k 85, 
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triMsliicent mass (coelc.) behind the diaphragm and on 
each side of the: gut. 

}lifrtochele,\\\(!, second genus of the Ammocharirhe^ differs 
from Owerda in the simplicity of its anterior end, for it is 
hioadly truncated, with a smooth margin, a deep pit or 
\cstibiilc leading to the mouth, and a ventral fissure : yet it 
is [ound that, though the l)i'aueln?e are absent, the nervous 
s\sreiu is formed mucli on the same plan as that of Owenia, 
ih/riochele h even more broadly triineate tlian Owei/di, atul- 
as a transparent object its large blood-vessels in front 
:md the great longitudiiial mucous glands whieli follow 
give the body a striped aspect. 

The cilia covering the large fiiriuel-sliaprd oral cavity of 
Miirlochele are long and powerful, so that tlie currents they 
eausc are probabl j" coii8ideral)]e. I\1 oreo\ cr, the oi’al aperture 
is oblique, the rim dipping haekward to the notch at the 
ventral border, tlius somewhat rescmhling tlie condition in 
llic vouug of Owenia, tliougli tlie oral gap is larger. 

In the early sections of tlie snout of Mf/nochele tlie 
liypodcnu presents more distinct (dc'inciits than in Owenia, 
and it appears to be somewhat tliicker, its minute cells and 
granules in the gelatinous matrix being conspicuous. The 
srciions have a horseshoe-shaped appearance, the wide oi-al 
gap lieueath forming the heel of the shoe, which, however, 
IS tajau-ed at the ti]), the wall thinning off at each side. The 
cxicrior of the shoe has cuticle, glamhdar liypoderm, and 
basenieut-tissue resting on a gelatinoid layer which lias 
lainiernus minute nucleated ceils along both outer and 
inner borders. Tlascmcut-tissiie, again, bounds tlie vesti- 
huhir liypoderm on the inner border, which dilfcrs from that 
of thu outer wall in having a distinct inner coat, from which 
ciiia jirobably spring. The basement-layer in both cases 
IS apparently elastic. The surface-layer of hypodenn 
oi’icu presents clear spaces or vacuoles — probably from 
nttiinre and extrusion of the glandular tissue. Moreover, 
Us external surface forms a more definite cuticle, w liilst its 
inner border rests on the bnsemeiit-laycr, no nervous belt 
I'ppcaritjg in the first sections ; hut circular fibres occur 
V. if bin tlie basement-layer, and then a well-developed loiigi- 
Uuliiial coat of muscle whicli stretches downward to the 
oral edge, from wdiich the c])ithelium of the moutli passes 
inward (T^l. XL fig. 22) as a thick layer of eyliiulricai cells 
^rith nuclei, bounded internally by a thin sheet of circular 
tihics and a few longitudinal strands. The space (cadum) 
between the body-wall and the oral wall shows many 
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graniibr cells with fine connective-tissue fibres at certain 
parts, besifles blood-vessels. Then a narrow pale belt 
becomes distinct within the circular fibres ami basement- 
tissue of the oral wall, apparently corresponding to the 
pule sensory layer of Owenia in tbe same region. The 
ncrvc-cc litre appears as a narrow pale granular band in 
section at tlie inner bui'der of tlie liypoderm of the IkxIv- 
wall, and stretching downward fi’om the dorsum (PI. XI. 
fig. .22) as it passes ])y-and-by into the trunhs eonnectina- 
it with the ventral cord. This region tlierefore represents 
the prostominm, though devoid of any external iudicatioii. 
Tiie niiinilcness of the iicrve-eentre in eonipainsnn Avitli iliiit 
of OtceniH renders its finer details obscure, and it is more 
transparent. No fine strands from the liypoderm could be 
made out, the slightly prominent cells and interstitial tis.snc 
nlnne appearing at the edge, whilst its inner border rested 
on a smooth bnsemeut-tissue. Its position and extent 
agree witli that in Oweuia. 

In horizontal (longitudinal) sections the central nervous 
system appears as an area at tlie inner border of the hypn- 
denn about the point of the V-shaped oral funnel (PI. \1. 
fig. 23). and its transverse breadth is sliowii by its appearing 
on eacii side in those sections. kSo far as can be ascertained 
in the pi'e[)aratioiis, no special sensory apparatus is present 
either in the form of a groove or dejxisit of pigment in tlie 
body-wall, but tlie pigment may liave been removed by 
long jirescrvation in S])irit, Tliercin it differs from Oicofna 
with its ])!gmeiitc(! cells and its gi'oove. 

Tlien, the liypoderm, again, extendo over the wdiole depth 
to the basement-layer dorsally, and the nerve-cords are 
differentiated laterally — at first high up, nearly on a level 
with the dorsal arch of the mouth (Pi. XT. fig. 25), and 
tlieu gradually descending as in Oiceuia. Very souii 
between the mid-dorsal and the oral walls a blood-vcsscl 
a[)pear.s, and one ia each lateral space, tbe connective-tissne 
strands and cells wliich connect the walls apparently 
hcejiing them more or less in ])osition, the vessels lieiug 
])roportionally large for the size of the annelid and perhaps 
snliserving rcsjhration (PI. XI. fig. 25 and PI. XII. fig. 21, 
hv.]. Wlicu the body-wall becomes continuous — that i.s, 
jmst behind the ventral (oral) slit — the cords have readied 
the commeuccuicnt of the lower third of the body-wall, and 
tlie median areli dorsally and the rnid- lateral regions of tlic 
gullet present the thickest layer of cells, the upper angles 
and the lower edges being tliinncr, l\[orcover, a section d 
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ilic lip-orgari [ip,) appears. A pale band indicates a dilTcr- 
(litiation outside the cellulai' layer dorsally and anotl»ei’ 
hiteraily. Tlie chamber by-and-by assumes a ti<(urc-of-8 
(•utiiiie^ tlie section of the lip-organ occurring in tiie lower 
oivisioii ; and this shows a dorsal lenticular region of firm 
nucleated ceils, somewhat symmetrically arranged, the 
i(j\'.(‘r pait still having its cavity suia’oundcd by the softer 
fiiid more dccjily-staiued nucleated cells of the vestibule 
(i'i, XI. rig. 26). 'riie llgiiro-of-8 outline of tiie eliaiubcr 
imuv complicated by a median process on each side and by 
ti.f iippcaraucc of a diverticulum (gullet) dorsally, whilst the 
liuTcasiC in its size (Iimnnshes the space between it and the 
i..M;v-walI laterally and superiorly, tliougli from the first it 
r!!i;g''to that wall veiitrully. The pale strealu-d dorsal region 
('f liic, lip-organ is gradually increasing in size as the sections 
i):(ss backward ; tlie (Uvfuuieulum juius the upper regit-n ot 
tin: canal, wdiich is soon se[)aratc(l from the lower by tin; 
jiiiiction of the median processes or isthmuses, tlius con- 
tiniiig rlic lip-organ to a special chamber (PI. XII. tig. 2/ ). 
Tlic upper chamber is lined by the soli cedluiar mucous 
cuiit; the lower has a thin lining of epithelium, wiili longi- 
tmiimil and a few cirenlar muscular fibres externally, tlic 
uhole becoming continuous with the upper edge of the lip- 
nig;,'ii on each side, the remains of the ventral wall ^v^th its 
iiiacous lining at first linking it to the lip organ and then 
disappeaj’iiig. the mid -ventral region being occupied by 
stiojig muscular fibres, probably the pivitractor ot tlie 
(fi'gai!. Tlic iicrvc-eords are on each side and widely 
siwarated, and the ventral wall of the body is very thin. 
A l.'lood-vessel lies on each side at tlie upiier edge of the 
lower chamber; a section of a succeeding part of the canal 
iippcai's at the upper border of the wall at tlic lower ehambci', 
:u)(t syoii stretches across the entire region, A cliange 
-is also taking place in the Ufiper chamber, the lower region 
ol which is thickened and ids cells rendered paler. In the 
ruul of tlie lower chamber the cells are assuming the cliordoid 
coiiiliiion of those in the lower region, so tiiat very soon both 
halves make an efficient organ for compression or nianipii- 
latimj. The upper chamber becomes also sjiialler, and the 
ipacc between the tw'O larger. Strong muscular fascicules 
appear both dorsally and ventral ly over the lingual organ in 
hie lower chamber; anil the nuchu in the elongateil ceils ot 
tlu: modified org^iin form a row nearer the outer tliau the 
imicr border. In the iuterv.al between the u[)per and lower 
cliambers another diverticulum of the u])per cliamkcr lias 
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})een intruding, and is easily recognised by the numerous 
TMiclei. The halves of tlie lip-organ in the lower c]iain])ci’ 
are becoming continuous and, fusing, form a dense eylimk'r 
with only a cliiiik in the rcutre, the nuclei of the cells being 
situated near tlie external border. The aliinentary canal in 
tliC n[)j)er region occupies more than half the area within the 
body-wall. At tliis level the hypnderni is thickest laterally 
and lias increased vcntrally with the downward progress of 
the nerve-cords, tlie iip-orgaii is now solid in section and 
smaller^ whilst the ennal above lias increased in size, and 
a central chaniijer of dilierent cellular structure makes its 
appeai'anee. whilst lyv-aiid-liy only muscular fibres occupy 
the place ol’ the lip-oi'gau interiorly, and a coelomie space 
ccmirs at each side. The ncrvc-cords touch and soon fuse. 

Tiic aliineiitai’v canal now takes a median position in 
the body-cavity, with a dorsal and a vGutral mesentery, 
and it occupies a large space. Tlie thinning of the dorsal 
longitudinal muscles in the mid-lateral region indicates a 
(liff{ I'ciitiation, wliilst a considerable mass over the ventral 
m'l’ve-cord and a tliinncr layer on eacli side represent the 
longitudinal ventral muscles. The mucous glands now 
ap[)car toward the lower lagioii of llie coelom^ and they 
seem to have the same .structure (PI. XII. fig. 28) as in 
OwL'nht^ and to open hy similar wide ducts. The dorsal 
and ventral hlood-ves-scls in the respective mesenteries .‘ire 
large. Tlie liypoderm at this level is thick all round, espe- 
citdly veiiti ally, a here the nerve-cords are in juxtaposition, 
and the dorsal and ventral longitudinal muscles are thicker 
and better difierentiated (PI. XII. tig. The alimentary 
canal next presents varioirs wrinkles ; and a pale band passc.s 
from each side of tlie neioc-cords (wliicli are proportionally 
large) outside the l)asenieiit-jaycr, as if extension woe 
iiulicaicd. The alimentary eaiial is thrown into deep folds, 
as if a stumaclial c,r gizzard-like [lai't existed in the lateral - 
regions, whilst the dorsal and ventral arches have the 
ordinary inucmrs slruetiu'e; tlien considerable vertical coin 
stj’icliou occurs, the dorsal and ventral arches disappear, 
and a vascular sinins is cstahlislicd laterally. Thereafter the 
gut is pointed al)o\e ami is split into two lobes ventrally, 
with muscular hniidlcs in the gap. The latter (gap) by-amkhv 
(l)sap])cars, the canal enlarges, the lumen is imich filled up 
witli the dense coaling of ccdls, y]id the vascular sinus around 
it is continuous in the sections (Pi. X. fig. 50). lixteniallv 
at this level the hypioderm is massive venlrally, thins olf 
laterally; and again liceomes thin dorsally. The longitudinal 
jjiuscnlar coat is thinner; and fibres radiate from a HttiC 
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fibove the dnct of a mucous ^laiid, impin^iug on the wall of 
t'.c blood-sinus on one side, and apparently attached to the 
(iepres^ion in tlie hypoderm and iudicatire of an opening in 
ilir inid-lntcral region. The epithelium hi tlie food-oanal 
(iiffi'i’s quite li'oni that in front, being almost filiro-graiiular 
i)i aspect from the elongation of the cells, tlie nuclei of which 
be toward the outer border, and at first the surface presents 
I'ctimdatioiis. The alimentary canal enlarges behind the 
fnregoiiig, but the character of the mucous lining remains 
tlic same, and the ventral blood-vessel lies in the mesentery: 
over tlic nerve-cord, wliicli is large, with a median peak 
{loisallv and a specially thickened liypndcrtnie layer at each 
siile. On the dorso-iatcra] regions of the body the liypoderm 
appears to be thicker than on the inid-doival and mid-lateral 
pans. No specialized dorsal blood-vessel appears in this 
region, (dr it has fused wiih the sinus. 

Ill hoiizontal longitudinal section (PI, XI. fig. 23) the 
a!in;eittary ajiparatus lias a similar ap[)earance at the second 
bcpinni to tljut shown in Owc'nia, thougli the details are 
.dijilitlv diflerent and the scale is rmich less. The mucous 
lining is thickened as it approaelies the septum, and a 
ct ntro'lateral fold bulges forward into tlie stomachal or 
gizzai'd-like division, whilst the central opening is narrowed 
inai enters Die snececdiiig part of the alimentary canal as a 
protnmciit papilla. The narrow terRiination of this region 
stains more deeply iliau the rest; indeed, it is coloured like 
the inuscuhir septum, so that it is probable that it has 
specially developed niuseula]' libres at Ibis part so as to 
ciiahleit to perform spliincter-like functions, the food being 
retained in this chamber for some time and then jieimitted 
to pass backward by relaxation of the muscular guard, 
ill vertical sections of the middle region the gut is at first 
flusk-shaped. the wide part, with the contents, being dorsal,, 
tlic narrow part ventral ; and the mucous lining has again 
altered its eharactei', the cells being larger, tlieir nuclei 
large)', and the inner edge smootl). The cQelomie space in 
tlic female is distended on both sides with large ova having 
a clear nucleus, an opaque nncieoliis, and granular contents, 
and they spring from the epitlicliiun of the mesentery below 
the ventral blood-vcssc), the smaller ova being inl'crior, the 
larger superior. A noteworthy change is the disiqipeai'aiice 
ot the blood-sinus ai’ornid ilic gut and the pi'cseiicc of a 
doi'sal vessel in the upper mesentery, the ventral trunk 
rcmuiiiing as before, The thick layer of hypoderm venti'ally 
has a furrow over tlic median ncrve-cord, and tliis coat is 
comparatively thin laterally and dorsally. The dorsal and 
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ventral raosenterios separate tlie muscles ol: the sides, bnl: 
tliere is little to distinjrnish ljetw#ii the areas of the dorsal 
and tlie ventral muscles respectively. 

Proceeding backward (be epitlieliuni of the gjut becomes 
somewliat finer, the loiij^iiiidiniil muscles form a uiiiforui 
layer all round without evident differentiation other than 
tlic attaehrnent of the riiedian nn'sciilerics, and the hypodemi 
still I'dnaiiis tliieker vciitra.lly, whilst the blood-vessels aiul 
ova show no elianyc. A ^'claliinjid (protoplasmic) lavei- 
cnvelojj.s (he loii^i: ndiiial niusch's intciaially, the icprt,'- 
seniative of the codomic C[)iLheIial layer. 

Then the intestine in section sinews a keel Teni^rallv, and 
sc{)tal strands, apparently muscular, pass from it to tlii; 
body-wall, making- meuibranons (and partly muscular) sepia 
to th(^ latter, wz.y one on eaeli.sideof the ^ut. Tbese scjita. 
liowevcr, soon reach the dorsal region and Ijccome attached 
to a pi'oeess from the dorsal wall of the gut on each side 
the dilated (glolnilar) n'gion of the canal lieing tilled wii.h 
food hdow tlicse, the ventral portiiin forming a solid apex. 
^Mie septa tend to mount upward on the interior of tla^ 
body-wall, having two great areas ventially on each side of 
the canal and a narrow dorsal ehamher aliove the septa. 
Finally, the scfdum disajipears, leaving only a small vcsncI 
at t!j(“ dorsal mesentery. Then a sinus again forms on the 
upper uali of the gut.* the ova continue as in i'ront, and 
the section of the nerve-cord is innie or less eireulai*. 

Meliiiid the former region the body-wall becomes somewliat 
thinner, the ihickest region of the arcolated iiypodenn bdiJg 
tlie ventral. The nerve-area is coirj])arBt ively large and ovoid. 
'I’lie hasenient-layer and, it may be, line circular iibivs oi'Cur 
internally, u didst the longitiidinal nniseular fibres are only 
ditlerentiatcd by the meilian nmsentei'ies dorsalJy and ven- 
tniily. Tlic gut is large, with a firm exiernal wall and a 
single layer of cdindrlcal epithelium, tlic nuclei being 
symrnetrically ari'auged in llie middle. No dorsal vessil 
is visible, but the frilled external wall of a sinus occurs 
laterally on the intestine. The ventral blood-vessel is large 
and the meseiiteiy leading to tlie ventral wall is loaded on 
each side with developing ova, the larger forms distending 
the coelomic cavity on each side (IT. IX. fig. 81 ). 

The tip of the tail is bilobed, with, in addition, a ventral 
median semicircular lobe, and is richly ciliated ^Pl. X. fig. 82 ), 
a short terminal portion of the intestine being straight, the 
next (ill front) being indicated by a slight coustricliou, whilst 
tlic third is almost dliptical, from marked constrictions 
in front and rear. In most cases, when removed fi’om the 
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tnitcs after preservation, ^le caudal region is thrown into 
various zig-zags or spir*, and the tufts of bristles are 
invve conspicuous tlian in front. One or two of the terminal 
l^ristles are single on each side, those preceding being in 
»r(uips of two, three, four, and five or more. In certain 
Ixuinplcs, in lateral view, the ventral process at the tip 
(,f rlie tail projects more tlian the dorsal, though, perhaps, 
iricifularitv of the dorsal lobes occasionally occurs. The 
arraugcincut of the septa is apparently on a similar plan 
to that in (Jwenia, where they arc very distinct. The 
^(•pta in Myriockele probably canse the consirietions, and 
th(‘ tips of^tlie lozenge-sloped sections of the intestine are 
tl.\cd bv membranous attachments to the body- wall. A 
piiiiiate aspect is apparently due to the blood collecting at 
tlic septa, where it was darkened by the stain (lireniatovylin). 
T!;c reproductive elements a[)pcai‘ to be lodged on each .side 
po'-tcriorly, hut their mode of exit has not been deinon- 
M rated. So far as could be made out, no pores were present 
posteriorly. 

la sagittal sections of the tail (Tl. X. fig. 33) llic 
constriction present a short distance from the tip appears 
U) l)c normal, the gut being narrowed at this point and 
tiniiished with a valvular process projecting forward [vaip.]. 
The terminal region of the body thus mnrkcMl off is divided 
dorsal ly into five compartments by short transverse sc])ta, 
oti the anterior faces of which layers of blood occur, probably 
J'toni extravasation, as no walls other than the septa arc 
visible. The continuation of comparatively large intestinal 
sinuses almost to the tip of the tail, in addition to the veiural 
Tiuidi, indicates their importance in the economy of the 
iiiirndid, probably in connection with a respiratory function. 

The transverse sections of the extreme tip of the tail show 
a ring of hypoderm with a ventral gap (PI, X. fig. 3-i), on 
each side of which the wall is thickened, so that it is lobate. 
Moi'cover, a differentiation ocenvs in this lobate part, as if an 
aperture existed; but such may be due simply to the more 
vacuolated condition of the hypoderm of this region. The 
cells are larger than on the dorsal surface, and after the 
eain})letion of the posterior aperture they form a distinct 
pale area on each side of the middle line (PI. X. fig. 35). 
The gut shows, almost before its closure, traces of the vascular 
shius (Pi. X. fij^35, vs.) on each side, the blood in which had 
Ijceii rendered of a deep purplish-black hue by the action of 
hwinato.xylin ; and soon the ventral vessel appears, the lateral 
minuses greatly increase in size, whilst ova are present between 
tlu: ventral vessel and the body-wall, the nuclei in these being 
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deeply stained. The lateral sinus^leave only a small portion 
of the gut bare above the ventral vessel in front of the fore- 
going sections, and the ova occu[)y the lateral regions^ though 
their position is variable, for they by-aiid-by appear, as tlie 
body enlarges, below tiic alimentary canal and the vessels. 

The fine saiul-tiihes of this form abound in such regions as 
the (inlf of St. Lawrence, and oeeasionally one end (the 
caudal) is terminated by a long tapering filament of the 
secretion covered with sand. 

The main feature in forms like the present is the parti:il 
ditforenlialion of the nerve-tissiie from tlie hypoderm with 
wliicli it is in eoiitiiiuity at its centre. Nosheath^is evident 
anywhere, even in the more distinctly outlined nerve-cords 
])ostoriorly. Yet the position of the cephalic centre and its 
connection by two trunks witli the ventral nerve-cord agree 
with the general type. The innervation of the alimentary 
canal seems to be carried out on a similar plan to that of the 
main system, viz., by contact with a sensitive layer ratlier 
tlian by special twigs, since the latter have not been met with 
in seciioiis. The wJioIe nervous ajiparatus, indeed, is in an 
eleineiitary condition, and in marked contrast, for instance, 
with that of such liighly dill'ereiitiated ty])cs as Bispira and 
wliere a cliordoid skideion protects the central 
ganglia and the neuroglia is much developed, the wliole 
crntral system being shielded by the tissues around it, and 
so ill the brain of (Bijcera as described -by Gravier*, in 
various types by Eisig, and in tfi(^ brain of Lagis as shown 
by jSilsson j. in Oiveiiia and Mijriochele the trunks from 
the central system are not oesophageal, but run externally 
ill the hypoderm to join the ventral cord. Both Owenia and 
Mifr'iochelt appear to have certain larval characters, as seen 
in the young of various polycluets, for instance, in Klcincn- 
herg's i Lfjpadorhgnchus. in which, amongst other features, 
the nervous system of the gullet may apiproach that of tlie 
euigmaiical pale layer in the vestibuleof the ju'cseiit species. 
The structure ot Surcoc'irru-^, as given by Gi>odrich§, also 
presents certain analogoii.s conditions. 

The alinuintarv canal of both Owenia and Myriochle 
shows certain valvular complexities, doubtless associated 
w’ith the nature of their food— viz,, mud or sandy mud con- 
taining organic jmrtieh s of various kinds. Carried into the 

♦ Bull, Sc. Franco ot ILlg, t. xxxi. p. 1*>0, 

t 'Beitriige der Kennt, des Xervensystenis der Polyclueten/ Lpsnlu, 
1912 . ‘ . 

I ' Die EnstGchung dos Aimol, aus der L^lXVq. xon Lopadorhynenus, 

1886 . 
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vestibule by ciliary currents, it would in the first instance 
be subjected to the action<t)f tlic oeso[}lia"us^ thou passed in 
certain quantities into the stomach with its mobile glandular 
walls, and subsequently sent through the finmel-like muscular 
valve at the third septum into tlie intestine, ddie occurrence, 
moreover, of the valve-like folds towards the posterif>r end 
of the intestine in Mijriochele, with the adjacent vascular 
apparatus, would seem to indicate special functions there, 
both in regard to the contents of the gut and respiration. 

The central nervous system in Owenia and Myriochele 
(Iocs not conform to the typical three regions of the able 
investigator Racovitza — viz., the paired “region palpaire’’ 
giving branches to the palpi, the unpairetl ‘'sincipital’^ 
giving branches to the eyes and tentacles, and the paired 
‘'nuchal” to the ciliated sensory grooves; or to those 
ot other authors of more recent date, the elementary con- 
dition, perhaps, being associated with the fetddy developed 
and much modified prostomin ni. especially in Myriochele. 
Fui'ihcr, the contrast between the typical form wuth its 
cii'cunioesophagcal commissures is notewortliy, since the 
lioiiiologues of these are as much fiypodennal as the central 
mass, for the nervous layer beneath the hypodertn of the 
vestibule essentially differs. 

Another feature of moment is the absence of distinct 
nepliridia in both Owenia and Myriochele, the only repre- 
K'ulative of a tube communicating with the coelom and the 
evterior being Gilson's long hv[)0(leriMic tube in the sixth 
segment, and which apparently is indicated in Dcllc Chiuje’s^ 
original figure as two zig-zag tubes between two hristle-tufts; 
and the author was also acquainted with the long mucous 
glands and the general arrangement of the hranchiic an<l 
their blood-supply. The addition of two eyes to one of the 
(igiu'c? (2), with a pair of pinnate branchiae, is, however, 
nmro or less imaginary. 

Again, the general structure of Oioenia and d/yrmc/ic/e, as 
rcjiresenting thefamilyAiumocliaridie, gives small grounds for 
tlieir association under the same suborder, as Prof. Benham 
in his curlier classifications f seemed to think, with the 
ISpionidie and Clnetopteridae in his group Spionoformia, 
^hich really comprehends these only, since his Polydoridm 
‘Uid Magelonidm, of which separate families are made, can 
without undue laxity be placed under the Spionidye. Le- 
viinsen, indeed/ had previously made a separate group for 

* Discriz. e Nat. degli Anim. Invert, pi, 17i5. figs. 1-5 (1841). 

■*’ ‘The Cambridge Natural History,’ vol. ii. p. 1^58 (18P6). 
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his ^'Amniochariformia/^ keeping under his “ Syllidiformia 
Spiouina^^ the Spioiiidie, Cliietopteridse, Cirratulidae, Ai-i- 
ciidie, Chlorccmidie (?), and Opheliidae, au assetuhlage even 
more complex: than that of Prof. Benhani. 

EcpUuiatifm of the. hftcn med m the ff/arcs. 

■ hi'. J}li)U(]-Vai«acls, 

f. (Vuiral lUiiTOtis system. 
cm. Cii'ciihir musciiUu' coat. 

cic. 

cid.r, rn'lomic corpusclt's, 
dm. Dun'ka] lonyltndiiiiil muscles, 
do. J dorsal blood-vessel, 
ec. .Special layej’ of gut and diapliragin. 

//. Gonads, 
lip. Jl vpoderm, 

hpe. Tliickoiied layer of hypoderm. 
riit. Intestine, 

Ip, lap- organ. 

-nn Monlb. 

?u/7. Mucous gbinds. 

7 iip. I'oi'd of iniiooiis glaiid, 

NC. Mervc-coi'd. 
a'x. (Msopliagus. 

00. Ova. 
sjd. Septum. 
st. Sloiuacli. 

cat.p. ^dll^'ul;u’ piMcess of alimentary caual, 
iv/i. \ enlral ioijgiludiiial muscles, 

06. \bisculoi' sinus, 

VC. Blood-vessels. 


liXBLAXATIOX OF IIIF PLAXF3 


Plate VII. 

i'Vy. I , Transverse section uf tbe anterior end of Orre/n«/«5j/brwns, Pella 
Cltiajc. to siiow ibe central nervous svstein (c ), wn. niom’i, 
the lining of hypoderm also having a pale band beneath it at 
■me. 'I'lm vtuitral gap in the body-wall is still open. X 
dc. :h i)b). A, 

Fip, Lb -More highly nmgiiitled view of the central nervous system, c., as 
part uf the hypoderm, hp,, cm. CirciUar muscular coat. 
X uc. 4, (>i)J. I). 

FVy. 3, Transverse section after the completion of tlie bodj-wall in front 
and the ai^pearance of the lip-organ ip. nc,, nerve-cord. 
X oc. 2, ubj, A, 

i'Vy. 4. Section behind the foregoing. The vestibule is now contracting, 
and the lip-orgiiu, is in full deTelopmeut, with its inner 
bifid r.'yiun and luuro massive external part. X oc- -> 
obj. A. 


* i am indebted to the Carnegie Trust I'or part of these figures. 
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I 'll/, o. The Willi of the rc$opliagas, (vs., ns tlie sections proceed baclnvard, 
is completed, and various blood-vessels, vv., infdnding the 
dorsal trunh, di\, are prominent. The lip-org‘an, ip.. presents 
a basal mass with a central chink, and a regiiiar arrangement 
of its tissue. X oe, 2, obj. A, 

/ G. Vertical section of Owrnia/uaiforims. the vestibule ; c., con- 
tra! nervous system ; //)., lip-organ ; w 9., mucous gland ; itpL, 
septum. The section is imperfect at .r, X about 40 diani, 


Plate VIII. 

V’,V/, 7. Transverse section behind the folds of the lip-organ and at the 
point where the tendinous transverse band, bt.. and its lateral 
connections occur in the ventral region. X oc. 2, obj. A. 

F.'./.T A. Transverse .«ectioti itulicatiiig the condition of the parts of tlie 
hweiige-sliaped teiulii'tou^ region veiitrally, a.s its upper and 
out(;i' edges diffei'ontiatc into muscular fibres and strands 
pass into the fn.sciculi benoalli, x oc. 2, obj. A. 

Ji /. 8. Tran.sverse sect ion behiiul tlie foregoing, .'allowing the diminisliing-, 
pale, elastic band, bt,, and theeompletccondition of the ventral 
longitudinal nuisclos, vin. The st-nnaedm I region is siUTOiiiided 
by Idood-vesscls, bv. X oc. 2, obj. A. 

/ 0. Section in the line of the bri.stle-tufts witli tlie opening of tlie 

mucous gland, inp. The stonuich is still surroumled by the 
various vo-s.-els and their mesenteries, A trace of the elastic 
.wstem i.s .seen in tho innsciilai' difftiientifition, me., of the 
mid- ventral area. X oc, 2. obj. A, 

10. The thickening of the dor.sal and ventral walls of the stomach 
is conspicuou.s in this section (behind fig. 9). Ontlmleft is 
a bids tie- tuft, hr, 'riie median dorsal and ventral blood- 
ve-ssels and their mGs(>nteries, .aud the dinds of the mucous 
ghind.s lire seen im the n'uy to the aiileriur. X oc. 2, obj. A. 
18. Vertical .seel ion of tiio region of the collar, cot., and the central 
nervous system, c., with (lie adjoining laxly-wall, X oc. 4, 
obj. I), wiili 2-inch draw-tube. 


PL.ArK rx. 

11, The hody-wull has attained its general ariangement with the 
e.ACeptioii nf tlie thivlanied luteval portions, of hvpoderin, 

Tim cadomic space is large, and the m -dian dorsal inc.sen- 
tery is split inferiuiiy. 'Die nerve-cords have now fnscil. 
X oc. 2, obj. A. 

/A'- i2. In rlihs .section, which is jxistevior tn tlie preceding, the vertical 
elongation of the alimentary canal is uolewortliv, and the 
accoiiipanying vc.sscls uiv still separate, though in some fusion 
is indicated. The cmloin lia.s its covpu.scle.s, and the mucous 
glands and their ducts are distincl. x oc. 2. obj. A. 
doj, l.’b Tian.svei'se section after a consideiViblc interval hu'diward from 
the foregoing, sbowing the great e.vient of ihe ventral longi- 
tudinal uiu.wle.s, vm., and the coiiiiueiicemciit of :lu! male 
gonads,//., below the gut. The large area occupied by the 
intestine and its eiiveioping ^inus is iioieworihy. x oc. 2, 
obj. A. 
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Fig, l-j, iSftc'.tion in front of the t;iil in a ripe male. The gut is still 
enveloped in the ^piieioassitms, rs,, with its dorsal and ventr/il 
niesenterios, and tlie ocekitnic cavity is loaded with sperms. 
The gonads,//., are large, as also is their hlood-supply, he., 
whilst the nerve-cord i.s smaller than in front, Thearraiigi> 
iiiciil of the iniis(‘le.s of the body-wall diverges from thatdii 
front, .since the d()i'.sa! loiigitiidiiiiil inn3cte.s, ihn.j are thiek- 
eiied on each side of the middle line, as are also the ventral 
above the nerve-cord ; hut in the figure the parts Itave been 
separafed by the niel hoils of teclinlipie. The hooks, u., occ.ir 
in iininhers along tlio wlmle lateral region on each side, the 
bristle-liirte being shifted to the dorsal aspect. X oc. 2, 
obj. A. 

Fig. lo. Section through Iho charafdpristic arrangement of the caudal 
.septa, s/)f., .same distance bcliind fig. U. Tlia gonad?, //., in 
tlii.'i region increase in size from before bickward, and t.iio 
free ."perins lie in the chamber above fbe upper septa, A 
transverse septum i.s seen below tlie gonads. The doisal 
longitudinal nuiscles are, thifdmst, whilst the ventral cover 
two-thirds of the body-wall X oc. 1?, obj. A. 

Fig. 20, Peculiar pennate arrangement of the amdiitinous tissue and 
glands of the hvpoiierni anteriorly. X oc. 4, obj, 0, with 
full draw-tti1j(‘. 

Fig. 31. Trau.svcr.sc section of the posterior region in a female with well- 
devtdoped ova, or,, whicli arise from the vascular ovigernus 
tissue vemtrallv, as in the male ; some are cut and others 
altered by compression. X 100 diam. 


Pl.vi k X. 

Fig. 19, Lonuitiidlnal section showing the arrangement of the mucus in 
the mucous glands, x oc. 2, ohj. 4, 

Fig. 80. Section tfirougii the siomaeli after the blood-sinus, rs., around 
it is established, vtg.. mucous gland ; hr., blood-vessels. Tiie 
median ventral furrow, mnkiiig the organ biiid in section, has 
now disappeared. X lOU diani. 

Fig. 32. Tip of the ttiil of M>jrioi-/io!r protrudiug from a tube. Two 
dorsal pa])ilhe ami a sligluly more prominent ventral papilla 
occur ]>o,‘;teriorlv. Tlu} zig-zng condition of the gut in this 
region is indicated. X 00 diaiii. 

Fig. S3. Section of the tip of the tail of .Mgriocliek, showing the valvular 
apparatus, ro/./n, at the constriction of the body-wall, the 
.septa, ?/4, The blood Im.? been rendered opaque blacki.-h 
by the luematoxylin insed in the technique, and apparently 
has accumulated at the .septa. 

Fig. 34. Transverse .'Section ofthe extreme tip of the tail of a female with 
the inodided areoho of the bypodiTui, a larger area on each 
side being evident, x oc. 2, obj. 1>; with 1 inch of draw- 
tube. 

FSg. 35. Section of the tail a little in front of the foregoing, showing the 
large areola; of the hypoderni and the blood in the siuus, w, 
around the gut, x oc. 2, obj, D, with 2-inch draw-tube. 
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Plate XI. 

ri-j. IG- Vertical scctinn of one half of the anterior end of Ofrenia fust- 
fonni$ cuttini;^ the ueiTC-ceiitre, c., across, and showing its 
relation to the sensory groore with its pignient-corpuscles 
oil the anterior wall, in close relation to the central nervous 
sy.-stein. A fold of the vestibule is seen at rt. X oc. 2, 
obj. A, with I -inch draw* tube. 

yi;. 22. Transverse section a little heliind the tip of the snout of Mifrio- 
diek on the appearance of the pale central nervou.s system, c., 
wliich becomes continuous witli the iicrye-cord on each .side. 
The mottled coridiiioii of the hvpndci'nvanteviorly is charac- 
teristic of thi.s for 111 . X about 100 diani. 

yh-!. 20. Horizontal section through the vestibule and three regions of 
tlie alimentary canal, viz., o\«., (esopliitgiis, .stomach, and 
inf., intestine, spt., septa ; viiL, valv iilar a])paraf.u3 ; c,, central 
nervou-s system ; hv., blood-vessels, in some ca.ses the dark 
blood (coloured by h^ematovylin) lias been pushed beyond 
the lino of the vessel, X Zeiss oc, I, obj. A, with 11-iucli 
draw- tube. . 

77/. 2“). In this section the cords are descending, being a little below tbe 
middle line, and the sides of the vestibule are now slightly 
uiiilcd. Dorsal and lateral blood-vessels are in a similar 
position to tho.se in the foregoing figure. X 100 diam, 

/!'/. 2G. The hudy-wall is completed, as also is tlie veslibule. The 
nerve-cords, nc., arc descending, and a section of the lip-orgaa, 
Ip., appears. X 100 diam. 


Plate Xli . 

77/. 17, Sagittal section of the anterior end, to illustrate the complex 
interlacing of the muscular fibre.s. The collar, col., and 
central nervous sy.stem, c,, are seen on the left. X oc. 2, 
obj. A, with 1-inch draw-tube. 

Tvj. 24. Transverse section before the completion of the body-wall, Tiie 
nerve-centre, c., is well shown, and probably the lower ends 
represent the commencement of the nerve-cords, Plood- 
vt'Sseia, hv., occur both donsall}' atul laterally. X 100 diam. 

77//. 27. Ill this section the outline of the body is slightly altered, the 
vertical exceeding the transverse diameter, ivs., oesophagus 
with it-5 cellular lining; Ip., ilp-nrgan and its radiate arrang-e- 
ment of cells; hv., blood-vessels. The dorsal and ventral 
portions of the walls are much attenuated, partly from 
stretching. X 100 diam. 

Tiy 2S. The diminution of the dorsal hypoderni and the increase of the 
ventral liypoderm are indicated in this figure, together with 
the great size of the cesophagus. The nerve-cords are 
approaching each other. X. 100 diam. 

D/?- 20. Transverse section after the union of the norve-cords, nc. The 
succeeding region of the canal i.s joining the ce.sophagus on 
the right, and two mucous glaiubs, mg,, are cut obliquely. 
X loo diam. 


Ann, <j& May. N. IltsL 8er. 8. Vol xix. 
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XX. — Eotps on Exotic ITelojnyzidjfi, Slciomyz!(3;e, and 
Psilidce. By C. G. Lamb, 31. i., B.Sc., Clare Call k-p, 
Cambridge. 


Helomyzidae. 

HiaoMYZA, Fall. 

In the AViencr Ent. Zeit. for 1001 Czerny cvitienlb' 
examined all the .specie.^ of this genus up to that date ; sincD 
then only about half a dozen speedes have been addtal, juiJ 
hence tlie task of woiklng out tlie specimens in the collectioiis 
was much simplified, d'herc was one well-known species 
and three new ones, one of the latter being very interesting 
as departijig from the almost universal character of having 
extra costal bristles. 

Ilvlomyzapicta, Wied. 

S. PtirODESTA : diiiinda Fore.st [G. A, K. 

Camb. Coll.). 

d’herc was a fair series of thi.s handsome insect. It 
exhibits considerable sexual dimorphism. The .sex described 
is the male, and it lias the dorsum elegantly variegated iti 
oebre and dark oehreous grey ; its femora are beautifully 
and regularly spindle-shaped, the mid pair less so, and tliev 
bear long dense hairs below. The female luas a quite dark 
dull brown dorsum and scutellum, which exhibit only faint 
signs of the male marks ; tlie femora are normal, ]es.s liaiied, 
and the front ones liave an antei'ior spine row — in fact, tiie 
sexual differences in the legs are like tlio.se of some Scoto- 
phagas. Thl.s type of Ihiomijzti is devoid of the upper 
patclics carrying the orbital bristles, and also of the small 
ocellar triangle joined to tliese, wliieli are usual in the Euro- 
pean forms; it has also pictured wings and swollen and hairy 
male femora ; tins form seems to be ty|)iea!ly African. 
Speiser, in Iii.'^ Kilimandjaio-^lci'U Expedition [raper, deseriucs 
two mules of tiie .same facies—//, ucroknea and //, /uef/u'/u— 
and the next species also belongs lu lbi.s secLion, 

Hdomyza ingens, sp. n. 

A single male of tlie picta group was present ; it is larger 
and more stoutly built than that species. 

Head (top view) ■: — Froiis and antcnna3 entirely yellow to 
orange, in front a little darker, with iiiieroseopic hairs aiul 
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irroaular reddish patclic?, but witli no si's'll of dark or black- 
ened s|)('ts except the usual hairy neck-spot, an excessively 
faint large spot behind the vibrissa, and the brownish-red 
(>-;eilai' spot j the antenna ln\s a darkisii tlagedlnin with very 
giiig h^drs, and the third joint has its absolute ridge red. 
Siii'e-view : — Jowls, paljii^ tongue (also the faco) all yellow ; 
hind head and lower side bristly as usual ; vibrissa very 
f'lrotig ; eyes rather rectangularly oval, with long axis 
vertical ; jowls about as deep as breadth of third joint of 
aiitennn. 

Tiiorax: dorsum didl dark crdTee-hrown, except llie much 
ligliter callus and front of dorsum \ the light jurri quickly 
merges into the dark just as the true dorsum Ijegins ; two 
dark lines start near the neck, and continue right over llie 
(jui'siiiu, hut are necessarily very faint on the dark part; 
l.etwi'eii tliem, and also along the d. c. lines, are two faint 
i;;niow lincs showing up more oclireous than the rest. Sen- 
leliuiii Hat, slightly shining, quite bare, with a few tiny ridge- 
jrtirs between end- and side-bristics. All the macrochmtes 
arc long, but slender for the size of the insect; sidcabove the 
la t'lplcural suture from the callus rather brown and shining, 
below the pleura is as dark as dorsum, though a little more 
sliiiiing ; meso];)leura absolutely bare ; mctanotuin dull, more 
grey ; all bristles normal. 

AY mgs daikoned, the costal bristles stout and about fifteen 
m number from end ol vein 1, ceasing about level ot hind 
uuv^-vein. The general colour of the wing is hiown ; from 
the end of 1 to the tip a daiker brown covers the wing up to 
about the middle of tiie cubital cell ; the distal part ol this 
extra darkening extends across the wniig; the basal parts of 
Veins 3 and 4 are included in another darkened area, the 
small cross- vein and neigh hour ing parts of 3 and 4 in 
another, and the hind cross-vein and near parts of 3 in yet 
another; there arc clear ‘Aviiulows” betw’cen the veins at 
the base, and the usual “window'’ just distal of the an:il 
ceil shows very brightly ; tiie absolute costa betw'een ends of 
- and i is pale oclireous, but otherwise all the veins are 
hm-vii. JIaltcres clear white. 

Legs; fouiora all elegantly spindled, mid less so than others, 
^vitii iuiig profuse blaekisli hairs at ddcs and below. Colour : 
all toxm and trochanters oi'angc, more or less darkened, all 
k‘!i:ora shining black, all tibiar orange, front witii black Iqq 
hind suffused; all wdth long hairs below, w'liich arc tx- 
C‘>'Sslvely long on distal half of middle tibia; all tarsi orange, 
the last joints daik and first joint of niiddie one with very 
I'-'i'g hairs. Bristles : — front lemur a superior row of about 7, 
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ti})ia ^vItb a distal antenor vow of 3; mid tibia with crown 
of about 4, the inner very lon^ ; bind femur with irregular 
rows antpriorlj^ totalling- 10 to 12 bristles ; all tibiae with usual 
preapicals, hind ones with small inner spur. 

Abdomen pitchy black, except at the scutellar angles of 
the first segment ; hypopygium not large, very hairy. 

8ize 8^ mm. 

BniTlSti E. Africa: Kenia Forest (T. J, Ancki'son, Imp. 
Bur. Ent.). ^ 


Tlie following species are of the normal European forin, 
with well-marked uppiu' vertical patches and ocellar triaugb;*, 
and with simple legs. Both belong to the section with long- 
baircd arista and quite bare mcsopleura. 

UeJomijza haJieata, sp. n. 

Head (fop view) : — Froiis diillishorange and hairy, bnbdit a- 
anil liare in narrow lines on each side of the ocellar triaiiyie, 
and along a mid line to the front ; the tipper vertical patches 
and the ocellar triangle sliar|i]y bounded, grey, the former 
wdth a pointed tip and only toncliing eyes just on vertex ; 
hind liead orange, with well-marked trapezoidal spot from 
neck to vertex; all bristles normal. Face smooth, ora mre. 
8idc view Eyes rather elongate-oval, ivith the long axis 
in the line joining outer vertical to the protuberant raoutli- 
angle; the latter is covered with a large dark patch, the rest 
of face &c. being orange; antenna orange, arista black, with 
long and sU’ongjiectination, stout slightly orange baeal ioiuts; 
long vibrissa with a small companion below; depth oi jowl 
about equal to breadth of third joint ; hind head orange aid 
bristly. Palpi orange, with slightly iiifuscate tip ; tongue 
orange. 

Thorax: dorsum almost uniformly dull ochreous browm, 
the tiny black bristles looking like a close regular punctation ; 
a very faint pair of median lines between the d. c. bristles, 
which stand on broivn spots ; callus grey ; scutellum as thorax, 
but a little paler centrally on disc and on the absolute tip, 
quite bare and flat, wdth a few tiny hairs between main 
bvi.dles ; pleura orange above, merging to yellow below, 
(lull; mesopleiira quite bare; metanotum dark, somewhat 
sliining orange. 

W iiig witii about nine stout spines from end of vein 1 to 
about level of hind cross-vein; suffused, the darkening being 
more intense from costa to just over second vein; both cross- 
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veins well and broadly suffused ; veins brown. ILilleres 
orange. 

Legs : colour all orange^ except that the hind knees and 
all the last tarsal joints are brown, and the tibire have tips 
hrowned. Bristles: — front femur with usual upper row and 
inferior hairs ; mid femur with anterior row of 3 on distal 
ihiid ; hind femur wdth 5 bristles, three form an anterior 
superior row/ the last of these and two others,* one above the 
uiher, form a triangle ; usual tibial preapicals. 

Abdomen orange, each segment with a black band based 
(.n distal margin, narrow at side and broadening to middle, 
uitli rather indistinct boundary there, so that the appeaiatico 
is like an indistinct mid-line with distinct side-teetli ; genital 
j^oginent orange, except extreme tip, which is black, 
f^ize 7 mm. 

8. Rhodesia: Chirinda Forest [G. A*. K. Marshall, 
Camb. Colh), 


Helomyza as/nnosa, sp. n. 

Tliis large species is quite alierrant, inasinucii as the 
characteristic costal spines are not to be seen ; they aie 
iqjpareiilly so short as to merge in tlic general costal bristle- 
imrder, which is more strongly developed than usual. Tho 
venation is quite normal, as is the complete chaetotaxy in 
(‘Very respect. In broad facies the insect is not quit.i* typical 
(.1 the genus, but looks rather like a Dryomyzid. The 
al.iscnce of costal bristles is even more marked tlian is appa- 
i(mtly the case in the aberrant genus Thyreophorella, if one 
iiniy judge by tlie tigiire of the same. 

Head (top view) : — All dull orange, darkened a little in 
fiont, black-haired, especially in front ; the usual short hind 
eye-borders and conjoined ocellar triangle are somcwliat 
})uler, as is the hind head; the neck-.spot is more orange and 
H little silvery. Face orange, a little darker over lip. Bide- 
view : — All orajige, including the antennal third joint (wliich 
iq however, brown on its absolute edge), arista (with very 
lung hairs), the hairy palpi, and the tongue; a long vibrissa, 
witli a few short neighbours below. 

Thorax: dorsum dull reddish brown, a little darker in 
front and lighter on side from d. c. lines to pleura ; two 
iiidistinct blackened lines run along the d. c. rows, witii a 
t^imilar indistinct line outside from about the level of cross- 
sutme. Scutellum similar on the disc, which is quite flat 
and hare, with a few tiny hairs between the main bristles 
along the edge. Pleura (including callus and iiotopleura) 
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bri^rlitislj orange, as arc tlic sides of tlie scut-elliim and (jio 
iiictanoUiiii ; a darkened stripe runs from the end of the 
callus to the wing-base ; the me5a])leura is absolutely bare. 

W’itigs ([iiitc normal, except as described above^ somewhat 
Run’ll, scd, C'peciaily cosially; veins brown^ more orange at 

base, * 

Legs normal. Colour; all yellow, except for tiny side- 
Rpols on tlie tips of middle and hind femora; front and hind 
tarsi willi all jcjiiits sutTused, middle wdth last joint black. 
Ib istles : front femur with dursal row of G and hairy below^ 
middle femur w-ilb anterior row of 3 or 4, shaggy below 
tiijia with a crown and shaggy below ; liiud femur with 
superior row of 4 on distal haif^ rather haired below; all 
nbim witli u^ual preapical. 

Abdomen pitchy biack, with basal segment more oiange, 
sides of all segments (except the last) and tlie venter orange, 
genital segment black ; all segments \yitli border-bristles, 
very long on the sides. 

9|, wing 8d mm. 

8. Rhouesia : Chirinda Forest [G. A, K,Mar6halJjQ'Am\\ 
Coll.). 


SciomyzidsB, 

Sefedon, Latr. 

In the Ann. BIus. Fat. Ilong. vol. ix. (1911) p. 2G6, 
Hende] published a paper on this genus, bringing the species 
from Asia and Africa up to date ; since then only one species 
1 as been added. The paper is conservative in treatment, and 
clears up the. confusion existent in the species as well as may 
be. Fo references are given hereg as the above paper is 
used in what follows. 


Se-pedon violaceits^ Hend, 

IxDiA : Coimbatore. 

Sepedon lobiferus, Hend. 

A nice series of tliis interesting form was in the Cam. Coil, 
under the name jnvanicu.^f E. I). The insect was hitheito 
only known from Formosa, and its occurrence in the Hima- 
layan district is of interest. 

India : Showali, Kumaon. 
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Thore are two species in the Cam, Coll, from Africa. 
?i ei?er, in his paper on the Kilimancljaro-Meru Expedition 
(x. 5, pp- 168; 169) j describes the species IrkJioosceUs and 
(ir.j\jros;ld}iUs ; Hendel considers that “the former is a syno- 
nviii oi ornaiifrons^ AdarnS; the latter most probably of sene- 
(i'lkims, Macq. ; the aiitlior liad independently come to the 
conclusion. Both of Speiser's species were founded on 
Miiule damaged specimens, and in the case of this genus that 
pi-i.ccdure is especially hazardous. 

Sepedon ornatifrons, Adams. 

A fair series is in the Camb. Colh, showing quite perceptible 
degrees of variation. 

S. Rhodesia : Chirlnda Forest {G. A, K, ManihaU^ Camb. 
C.li.). 


Si'pedo?i sencpalensis^ Macq. 

Natal: Durban Mim\ Camb. Coii.). 

Psilidae. 

ClIYLlZAj Fall, 

Tliere are two specimens from Ceylon which do not agreo 
\vit:i any of tiie known Oriental species ; in gc;ierai appear- 
ance tliey are very like C. leptogader, 

Chpliza pallidipesy sp. n. 

Head (top view) : — The eye-borders black and somewhat 
pinning, about | of total frontal width, extending from 
Vertex nearly to frontj but narrowing sharply in Iron!; the 
wider part of the frons lying between these anterior narrowed 
pints is bright but dull yellow; the rest is brown ochreous, 
hilt the long ocellar triangle is a little shining and its base 
at!(l the absolute vertex are rather shining orange ; tlie whole 
head is covered with tiny golden pubescence ; the bristles as 
ill C. hptogaster, hut stouter in propoition. Face yellow, but 
lli(3 lower half of the antennal pit is shining black ; the 
•’laiTow lower eye-margins slightly .silvery. Side view ; — 
Antenna with deep black basal joints and orange third, 
^vliich is just perceptibly suffused on its edge ; arista pale 
brown, with widely bipectinate flagellum, the total breadth of 
the pectination being about equal to the breadth ot third ; 
palpi deep black, tongue yellow. Hind head entirely shining 
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black above, bluck below, but ^Yi^Ie ^7 bordered with yellow, so 
that hind jowls and iiiouth-iiiargin arc ail that colour; eyes 
like C, leptognster, with sinuate Iiitid margin. 

Thorax : dorsum siibsliining black, with uniform shallow 
minute shagreening' ; entirely covered with elegant pale 
ytdiow hairs, except for two lines, confluent in front and 
abbreviated about halfway, which are bare (these are best 
seen wilii obli‘qiie light); tlio dorsum is much like hpio-^ 
gaster. Pleura like the dorsum in front, but with silvery 
white hairs, longest bedow ; the sclerites over the hind leg 
are all smooth, hairless, and very shining; just over the 
callus is a rather bright orange narrow bar, and a dark orange 
one is just visible on the top of the sternopleura. Scutelluiii 
all ratlicr shining orange, bristled as in leptogaster, 

\^'iugs silglilly smoky, especially broadly so at tip between 
costa and vein 4 ; the latter is parallel to 5 up to about its 
distal fifth, when it makes a sudden slight bend upwards; 
veins brown, extreme base of wing orange. Haltere with 
siiow'-wliife head and slightly brovviii>h stalk. 

Legs all pale straw-coloured, a little whiter proximally on 
the femora, with no sign of any rings or darkening. 

Abdomen like the thorax in colour and punefation, but the 
liaii's arc brownisli ; the shape is more wasp-like than in 
lepfoga^^fer. 

Size 0 mni. 

Ckylon ; reradeniya {A. UHllier/ordy Imp. Bur. Ent.). 


LoxocI' 1?4; Mg'. 

In the Kilimandjaro-Meru Expedition Reports (x. 5, p. 193) 
Spei.ser gives a talile of the known African members of this 
genus. Of tliese, L, dispar, Bezzi, is apparently quite 
distinct, liaving a bhude triangle, sternopleura, and front 
Icinora, He separates the others on tlie presence or absence 
of thoracic stidpes and their position : thus, A. ru/u, Loew, 
is given as stripeless, L. hderalis, Lw., and A. iMacrogramma, 
Speiser, are striped in different ways. 

In the Cainl), Coll, are eleven specimens of a red Loxoca\i 
of the latter group. They are evidently closely related, au-t, 
apart from thoracic' marks, differ only in tJie degree of undu- 
lation of the fourth vein lietween the cross-veins, and the angle 
between the last cros.s-vein and the fifth ; in such ca-ses 
where the veins are wavy or bent (as is the cross-vein here 
concerned) tho angle in question and the amount of curvature 
of the veins is always a little uncertain. Apart from this 
and the colour of the thorax, neither of which are correlated 
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one another nor with the sex, no structural diflevence h 
{ipnareiit. Now the tlioracic dorsum varies greatly ; of tlie 
<;eveit males, one is clear red (typical rufa)^ one has side-lines 
just in front of the sculelliim, one has side-lines complete hut 
u-. middle one (this is typical mucrogramma by comparison 
^vlrli Speiser's full description), one has side-lines and a faint 
middle one in front, one has all these lines well marked^ one 
has ail the lines broad and even confluent at tho middle of 
tii(‘ disc, and another has the lines reddish but a little dark 
hrhiiid. Of the four females, one is quite immaculate, one 
l.as only the faintest trace of the lines in red, one has the 
lines all present but faint, the last has all present and very 
strong. The author is quite sure that Speiser's macro- 
gramma is a dark-lined form of rufa. As regards the two 
siiecies of Loew (^rufu and lateralis) , some doubt may arise. 
Lnow evidently had single specimens only (rnfa is described 
from a $ , lateralis from a (5" ; see B. E. Z. 1874, xliv. 
]). 194). The main difference appears to be dark flecks in 
tlift antennal pits in the latter species and (possibly) less 
hairy arista. It is impossible to be sure of tlie true disiinct- 
lu'ssof these three species, and hence the author considers all 
tiie rtd Loxoceras with entirely black third joint to be L. rafa^ 
Lciwv. 

S. KtiODESIA : Salisbury and Chirinda Forest (G, A. K, 
Marshall^ Camb. Coll.). Natal: Durban [F. Cainb. 
L'u!],). 


XXL — Further JSotes on the 2\ew Zealand Amphipod TTyale 
grciifelli, Chilton. By CiIAS. CHILTON, M.A., D.Sc., 
iM.li, C.M., LL.D., Ihll.Z.S., Professor of Iliology, 
Canterbury College, New Zealand. 

In May 191G * I described a new species of Amphipod from 
Xew Zealand, naming hJlgale grenfelli. Tiie type-specimen, 
wiiich wuis the only specimen at that time known, ^Yas a 
male, and was characterized by the peculiar shape of tlic 
^rcond giiathopod and by the great dilatation and setose 
t^iiaracter of the terminal joints of the maxillipeils. I pointed 
out that it was quite likely that this peculiar developmoiit of 


* Ann. k Mag. Xat. Hist, ser. 8, voh xvii. p, 3G2. 
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llie niaxlllijjcds would be found in the male only, and was 
probably to be looked upon as a secondary sexual character. 

On Decenibei* 12 til, IDIG, I received from Mr. 0. E. Gow, 
of the Moko Hliiou Lighthouse, a small collection of Crus- 
tacea which had been taken between tide-marks on Moko 
Hiiiou, a group of islands oil tlie cast coast of Auckland, 
situated about oO miles from Cuvier Island, where the type- 
specimen was obtained. Among these Crustacea there are 
lortumitely a lew specimens of Ilijale grenfeVi. Most of 
these are males, showing the peculiar characters in the 
inaxiliipeds and the second gnathopod as described. One 


Fi^’. 1. 



Specimen Is a female, 5 mm. long, bearing five large eggs in 
the brood-pouclij and I am therefore now able to describe the 
characters of the female. In it the maxillipeds (fig. 1), 
tliougdi, perhaps, a little larger tlian in the majority of the 
species of Ihjale, have the tenuinal joints only slightly 
enlarged, and not sho wing the special form nor the numerous 
long setre characteristic of the male; the carpus bears one 
long seta at its outer distal angle and a few' on the inner 
margin near the distal angle, but tdiere are none on the 
surface of the joint itself; in the propoJ the inner margin 



275 


Iljale grenfelli, Chilton, 

fl I'ptnilar row of long setce and there are two rows oa 
tl;,‘ puiTace near tlie outer distal ciid, lying more or less 
vavnllcl to the distal border, and proximal to these there is 
(.'up .diort row of four or five setse and a single seta situated 
still more proxinially ; the dactyl is small, very much nar- 
vou-cr tliati the propod, and bears at the end a long, stout, 
cmveil seta which is proportionately much more prominent 
tl;;m tiie corresponding seta on the dactyl of the male. It 
^vlli he seen that the nmxilliped in the female presents the 
(,v, Hilary characters common to allied species of and 

that its terminal joints show none of the numerous transverse 

Fi|r. 2. 



rows of long fine setae on the surface that are so charac- 
teristic of the male. 

Ill tlie gnathopoda the first pair (fig. 2) are, on the whole, 
to those of the male, but more slender ; the side-plate 
i^ large, produced a little anteriorly, so that it is widest 
below ; the carpus bears a fringe of setm on its posterior 
uiargin, as in the male, the propod is much more slender 
tliHii the corresponditig joint in the male, only widening very 
shgluly distally, and its posterior border bears only a small 
tuft or short row of seta 3 near the centre instead of having 
i^^arly the whole of the margin fringed with a row of setae as 
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in tlie male, Tiie second gnathopod (fig. 3) is almost exactly 
the same as tlie first, but is very sligiitly larger, and the 
side-plate differs in being regularly rectangular and not 
widening below ; the other joints of the appendage show no 
differences from the first worthy of notice. 

In otlier characters the female closely resembles the male. 

Nearly all the nialcs are apparently fairly well developed, 
and show the characters of the second gnathopod and the 
maxiliipeds nearly as originally described. In one whicli is 

Fig. 3. 



about 5 mm. in length the terminal joints of the maxillipfd 
are rather le.'^s expanded and not quite so setose, and in ti.e 
second gnathopod the propod is not so wide, tlje palm is inoio 
oblique and nuicli less concave, being nearly straight or onlv 
slightly concave, and its outer and inner borders are less 
widedy separated ; tlie dactyl, however, is short and faiily 
stout, almost as in the l 3 -pi(.'ai male. Doubtless in still 
younger specimens of the nmle these appendages would sho'v 
the cliaracters of the male to a still le.ss extent and be more 
like those of tho female. 
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— Descriptions of new Lizards of the Family Lacevtidse. 
By G. A. Boulenger’ F.U.S. 

(Publialied by permifision of the Trustees of the British ^luseum.) 

Tracer ta viridis^ var. icoosnami. 

Head comparatively short, its width Is to times in its 
l.'iioth. Occipital J to | the leiiptli of the interparietal, not 
or hut sliglitly broader than the lalfcer ; 2 to 8 granules 
ht'tween the supraoculars and the supcrciliaries ; temple with 
12 to 20 shields, with a large or very large masseteric, which 
luiu' extend from the upper temporal to the upper labials, 


Tig. 1. 



Upper and side views of lie ad. 


tlie tympanic well developed and usually in contact with the 
uviptT temporal. Dorsal scales rlioinbic and strongly keeled, 
considerably larger than the laterals; 38 to 43 scales across 
the middle of the body. Ventral plates in (1 longitudinal and 
U to 28 f] rails verse series. 17 to 20 femoral pores on each 


Fig. 2. 



Lepidosia of middle of body. 
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side. 25 to 27 lamellar srale,«i under tlie fouvtli toe. Greei 
or olivft-rrey above, luiilorin or witli small black sp:);? 
spni'.sely scattered on the b:ick, more crowded on tiie sidi's 
sometimes (in a sing'le ternale) forming a regular vcrtehra 
series ; upper surface of head uniform green, olive^ or brown 
lower parts yellow, greenisig but not blue, oii the throat ati: 
on the sides of the belly. Young brown or olive, with tine 
white longitudinal streaks on the back, traces of which imi' 
be preserved in the adult; black spots may be presni 
between them ; a wliite streak on each side of the ncik 
from the tympanum, continued on each side of the h^nh 
or brealdng up into two series ot round spots; another wliit 
line along each side of tlie belly. 

From snout to vent, d 1-02 mm., 9 95 ; tail, ^ lOt) 
$ 207. 

Tins form connects the var. strif^ata ^yith the fcypica 
]., viridis, and os])ecialIy the oriental specimens on wliicl 
the mime var. raillanti, Hcdr., has been bestowed, agreeing 
with the latter in the temporal scutcllation and the rediictiui 
in the number of superciliary granules, wit’ii the former ii 
the presence of a light vertebral streak in the pung; i 
differs from both in the lepidosis of the body, in respec 
to which it approaches A. prince 

This variety is described from eight specimens obtaliiei 
hy the late Mr. U. B. Woosnam on the South Coast of i1j 
Caspian Sea, and from one young obtained by Sir. K. 1 
Glintlier at Bash Nurashin, "X.W. Persia, which I Ini 
referred to the vai. eicipaia (Journ. Linn. Soc. xxvii. ISFJ 
p. 378). 


Icli n 0 i ropi s tanga ?? kana. 

Form and le[)idosls as in /. copenihs, Smith, but iipp>' 
hcad-sliirdds rather feebly striated and the four 
ciharies in contact with the four siipnioculars, only 3 or 
small granules intervening between the second and i;iu 
siiperc! liaries and the .su])raocijlars, and lower na^ld^bll 
narrowly in contact with tlie rostral. 3G scales and pimc 
round the middle of the body ; ventral plates in 8 longi 
ludiiial and 25 transverse series. 11 or 12 iemoral pores u 
each side. 19 lamellar scales under the fourth toe. Bronx, 
olive above, with a few small transverse blackish spots i 
three longitudinal series on the nape and two on the bedy 
a black .screak from the nostril to the eye, and ariothci o 
the edge of the mouth ; a white, black-cclged streak imi 
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liciow tlie eye, througli the ear, to above the axil; white, 
Ijiack-eclged ocellar spots on the posterior part ot the backj 
oil the hind limbs, and on the tail ; lower parts white. 

From snout to vent 38 mm. 

Tiiis species, wbicli I regard as the most primitive of the 
genus, as it is also the northernmost in its habitat, is based 
on a single male specimen, probably half-grown, from the 
Ihist Coast of Lake Tanganyika, presented to the British 
Museum by Mr. MC H. Nutt in 1896. 

Eremias adramifana. 

IFad and body strongly depressed, limbs very slender ; 
he.n! Ik times as long as broad ; snout pointed, with the 
i.asid shields rather strongly swollen, as long as broad, as 
hnig as the postocular [)art of the head ; hind limb reneliiiig 
l.iei-ween the collar and the car in males, the shoulder or 
the collar in females ; fool to times as long as tlie 
head ; toes slender, feebly compressed ; tail to 24 - tliiies 
as long as bead aiid body. Lower eyelid with a semi- 
triuisparent disk divided into 5 to 8 scales. Lepidosis as in 

(futtulataj but occipital minute or absent, the parietals 
meeting in the middle, and ventral plates in 10 regular 
longitudinal series, mostly as long as broad or a little 
broader than long, the outer longer than broad. 31 to 40 
scales across the middle of tlie body. 11 to 15 femoral 
pores on each side. Subdigital lamcllse tricar inate, 20 to 23 
under the fourth toe. Fawn-coloured or pale grey above, 
With or without .smalF brown spots, which may be irregular 
or dis[)osed in two loiigitiidinal scries on the back, with or 
without small whitish spots; a dark brown lateral baud, 
often bearing white spots, from behind the eye to the tail, 
bunlerod below by a white or yellowish lateral streak passing 
ihrough the tympanum ; upper surface of limbs marbled 
witli brown, or witli white spots ; lower parts white. 

From snout to vent 44 mm. 

This species lias been confounded with E. hrevirostris^ 
Ihanf., of wliicli the Syrian E. hernonlU^ iSchenkel, is a 
fiyinniym, by Anderson, ‘Herpetology ot Arabia/ p. 43 
(IH)G). It dilTcrs in tlio more depressed head, longer in 
pi'uportion to its width, the more slender limbs, and the ventral 
piates constantly in ten longitudinal series. It is only known 
irotn the Hadramut, South Arabia, whilst A. breriroslns is 
on record from Kalabagli in the Bunjab, Bushue in Bersia, 
T'uiub Island in the Persian Gulf, and Syria. 
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XXI tl. — A new Bat of the Genus Scotaecus. 

By Oldfield Thomas. 

(riihllslied by pennissiou of tlie Trustees of the British Museum.) 

Among a series of ^Yell-pl'e})ared skins from Xyasalami 
presented to tlie National Mnsenm by Mr. Rodney 0. Wood, 
there occur examples of several rare bats, notably Mi/otin 
welwiischii and hocagef Gkiucoui/cteris papilio, Eptesirus 
megalurus^ and a Scotcecus which appears to be ne\Y. The 
last may be called 


ScofoBcus woodi^ sp. n. 

Near S. alhofascus of the Gambia, but smaller. 

Size about the smallest of the genus. General colour 
above dark brown (near miimmy-brown), the tips of the 
hairs paler brown ; under surface little paler, near Prout''s 
brown. Wings coloured as in S. alhofuscus^ the forearm?, 
digits, hind limbs, and tail blackish, the membranes internal 
to a line from elbow to knee, and tlie iiiterfemoral dark 
brown, those external to forearms dull whitish, rather darker 
terminally. Ears short, with large external basal lobe ; 
tragus short and broad, its inner margin slightly concave. 

Skull short and stumpy, of the characteristic broad shape 
usual in the genus, the lacrymal breadth even greater than 
in S. albofusciiF,, Nasal notch very deep. Median part of 
zygoma absent in type. 

Incisors slender, their bases not toucliiug the canines. 
Canines broadened transversely, their basal area broader 
than long, and flattened beliind, dose and parallel to the 
front edge of the large preinolar ; no small premolar or place 
for it present. 

Dimensions of the type (the italicized measurements taken 
in the flesh) : — 

Forearm 28’5 mm. 

Head and body 56 mm. ; tail 2^1 ; ear 12. 

Third finger, metacarpus 28, tir.st phalanx 10, second 
plialaiix 8 ; lower leg and hind foot (c. u.) 17 ‘5. 

Skull : greatest length 13’2 ; median upper length 11 1 
basi-sinnal length 9'8 ; gieatesr breadth 10'3 ; lacrymal 
breadth 6’7 ; mastoid breadth 9T ; palato-sinual length 
front of canine to back of 4‘9. 

Hah, Southern Nyasalaud. Type from Chironio ; 

200b 
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T^pe. Adult male. B.M. no. 17. 2. 1. 1. Original num- 
173. Collected 2nd Octobei'j 19I6j and presented bj 
Uodiiey C. AVood, Ksq, 

This species may be distinguished from Us only close^ 
though geographically very distant, ally S. albofuscns by its 
Finuller size, pro]iortionally even broader skull, and the 
different shape of the base of its canines. The other members 
of tlie genus all have miiformly brown wing-membranes. 

1 may note that of twelve skulls of Scottvcus, including 
examples of all the described species, only two have com- 
plete zygomata, altliougli all have been prepared by that 
most skilful skull-cleaner Mr. W. Sherrin. linpert’ection or, 
at least, excessive tenuity of tlie zygoma would therefore 
a])))oar to be an additional cliaracter of tlie genus Scot/fiCJis. 
Of forty skulls of Scoteinus similarly prepared by Mr. Sherri n, 
nearly all have perfect, although very slender, zygomata. 


XXIV . — A neto Species of from Southern Chili. 

13y Oldfield Thom.\s. 

(Published by permission of the TL'u3tee.s of the British Museum.) 

Thr British Museum baa recently received from Mr. J. A. 
AVolflsohii a specimen of the rare genus Acodirnv/s [SrhizoiJon, 
AVaterh.) wliich had been presented to him by the well-known 
naturalist Don Carlos E. Porter. Tlic species proving to 
be new, I ju'opose to name it in lionourof the latter, to whom 
the Museum has been in'iebted for lielp in various ways. 


Aconcemi/s porieri^ .sp. n. 

Fur more woolly tlian in A, /Wcus; tail more completely 
hicolor; incisors stouter. 

Size about as in A, or rather smaller. Fur soft, 
more woolly, less straight than in A, fuscus, the general 
texture and the colour botli suggesting that of a European 
water-vole (Arvicola amphilnns). General colour deep rich 
I'rown, near “ auburn ” of Ridgwmy, the subterminal rings on 
the hairs dull cinnamon. Under surface similar but rather 
wanner in tone, the ends of the hairs rich cinnamon, llaii'ls 
and feet greyish white, the middle part of the metatarsus 
father darker. Tail rather longer than in A. fuscus a)id 
eoinpietely bicolor, black above and creamy wliitisli below for 

Ann. Mag. N. Iliat, Ser. 8. Vol. xix. 19 
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its whole length ; in fnscm the terminal part of the 
niuler surface is brown. 

Skull apparently sonewhat smaller than in A, fuscus, hat 
the age of the typo is not veiy certainly determinable. An- 
terior part narrower, the breadth between the outer corners 
of the anteorbital foramina and the interorbital breadth botii 
distinctly less. 

Incisors very stout and heavy, decidedly thicker than in 
specimens of A. fnscus of apparently similar age. 

Dimensions of the typo : — 

Tail (vertebi'fe in skin) 64; hind foot (dry) 28. 

Skull: tip of Tiasals to back of froiitals 28*5; great-^st 
breadth 23; nasals 15 x 6*3 ; interorbital breadth 7’5 ; bre-ubh 
between outer corners of anteorbital foramina 17’6 ; palatil ir 
length IG'2 ; front of incisors to back of 21‘5 ; up!i>;r 
tootli-row (crowns) 8*4 ; combined breadth of upper in- 
cisors 4*7. 

Nab, Osorno, S. Cliili, 

Tppe. Adult. B.M, no. 16. 11. 14.4. Presented by Don 
Carlos E. Porter to Mr. J. A. Wollfsohn. 

The British Museum contains eleven specimens of Am- 
neenij/R fascus^ received at different dates from Mr. T. Bridge^, 
but whether all were from the Valle de Las Cuevas, on the 
east side of the Andes, near the Volcano of Peteroa, altitude 
GOOOV^ where Mr. Bridges discovered the species, there i-?, 
unfortunately, no evidence to show. But all agree in the 
characters used above in separating the southern form, nddcli 
is probably an inhabitant of the liigli slopes on the VoleaiS') 
of Osorno, some little distance from the town of the same 
name. 

Since the time of Mr. Bi’idges no examples of this gciuis 
have C(jrne to the British iVuscum, nor has our iiidefatig’idtlc 
correspondent Mr. W(dffsoiin been able to see or hear of any. 
Consequently tliis additional specimen, representing a secoial 
and more southern species of the genus, is au extreiindy 
wcdconie accession. 


XXV. — JjescrijdtonH and Records of Bees. — LXXIV. 

By T. D, A. CociCiiUiiiLL, University of (Colorado. 

All the bees record B',1 in the present part are in the U.8. 
Xational Museum. 

Andrena hipujirescen.^^ n. n. 

Andrmn hiffubrU^ Lepeletier, 1841 (not Ehclison, 1840). 
d . — Belvidcre, Tunis, May 10, LS39 [P, Magretti), 
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This is like the male of A, albopiinctata, Rossij but lias the 
[iln]()men shining, irregularly wrinkled, and with scattered 
jniniite piliferous punctures, so it is doubtless the male of 
A, higuhris, described by Lepeletier from the female only. 

IvCngth about 12 mm. 

Process of labruin iiromiuent, sliiuing, truncate, slightly 
eniarginate ; first recurrent iiervure joining second sub- 
inarc-iiiid cell distinctly before the middle. 

Tlie name lugubris is preoccupied, so lugubrescens is pro- 
jios.'d as a substitute. 


Andrena ciissariensis^ l\I()rawilz. 

$ Koliat, N.W. Provinces, India, March 1906 (/Van/’ 

Siipcrliclally this looks like A. movio^ which Biiigliam 
re-‘oids from the Simla liills ; but it is certainly distinct from 
and, as far as can be gatherc<l from Morawitz’s quite 
)uJ description, agrees well with ciissaviensis. The abdomen 
i,a> very fine punctures, and the process of labnini is mucli 
iiiUTowcr than in morio. The species is more closely allied 
lo A. ephippiian. 

Andrena cussariensis hohaiensis, var. nov. 

? . — Length about 14‘;) inm. 

Sciiteliiim and broad bands at sides of mesotliorax terra- 
cotta red. 

y/((L Koliat, India, i\Farcli 1906 (Frank lhnto?i). 

Tiiis variety suggests comparison with A. ephippinm^ 
Sjiiit., to which it is closely allied. It differs from ephippium 
by the narrower thorax, the scutellum much narrower, and 
less closely punctured on disc; the flagcdliim only very 
ohsciirelv reddish beneath, the sh{)rter fomth antennal joint, 
the less strongly sculptured area of metathorax, and the 
hi'uiid liind margin of first abdominal segment excessively 
finely punctured, abruptly contrasting with the rest of tlie 
^<giiieitt. The hair of hind legs is entirely black. 

!Slioukl comparison of specimens indicate that this species 
)•'! to be separated from A. enssarienm, it may be known as 
A. kohaiensis. 


Andrena chionospila, sp. n. 

? Superficially exactly like A. albopunciata^ Rossi 
(ff)ee:nieit from Ras-el-Ma, Algeria, compared), but differing 
ttiui; Antennae shorter ; process of htbrum, although very 

19 ^ 
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lirou'l, not so broatl ; area of metatliorax; smaller, less rugose • 
ptinctures of abdomen conspicuous!)'" more feeble and less 
dense; white hair-iiatches at sides of abdomen larger, 

c? . — Very like tlio female, except in the usual sexual 
characters ; head very broad ; region of mouth, sides of fjiis. 
and region of autennai with long black hair, but face otiierwi-:*^ 
with long whito hair, which is dull, not clear wliite as in 5 ; 
cheeks broad, with black hair; abdomen less distiuctiv 
punctured. 

I lab. Menserali^ N.W. Provinces, India, March 19uu 
{Fra'dc Benton) » 

Perhaps a subspecies of A. aJb^punctaia, 

Andrena subf^pinigera, sp. 11 . 

? . — Length about 11 mm. 

Head, thorax, and legs black ; abdomen with the first three 
segments clear ferruginous (the tirsfc wutli a broad transver^jc 
black band, the third with an interrupted suffused dark baud 
beyond the middle), the others black, the third and fourth 
with heavy fringes of pure white hair, the second wdth a 
thin inconspicuous fringe, the caudal fimbiia brownish black. 
Hair of head and thorax white, with a slight creamy tint 011 
thorax above ; facial foveae rather narrow, seen from above 
sliining wdiite, witli the upper end browui ; facial quadrangle 
broader than long ; process of labrum broad and obtuse, with 
sloping sides; clypeus dull except at sides, witli sparse 
punctures ; flagellutn bright ferruginous beneath except at 
base; third auteiiiial joint almost as long as next tliiee 
togeiher ; meso thorax and scutellum dull, without well-deBneJ 
punctures, the long hair not concealing the surface; area of 
nutathovax dull, minutely granular, scarcely defined ; teguko 
pale yellowish testaceous. Wings strongly reddened, stigma 
and nervures vnfo-fuscous ; b. n. meeting t.-m. ; second s.ni. 
large, receiving first r. n, considerably beyond middle. Scopa 
of hind tibire compact, fuscous behind (above), wdiite in 
front ; basitarsi broad and flat. Abdomen dull, minutely 
granular, without any evident punctures. 

Idab. ]\[euscrah, N.W. Provinces, India, March lOOd 
(Frank Benton), On some labels the locality is written 

Manserali,” on others Miuiscrah.” 

This species i.s very like A, sp-nigera, Kirby, from Quetti, 
out differs by the flagellum red beneath, the dusky redui^li 
ivings, tlie dull abdomen, A:c. 
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Andrena qiietteims^ sp. n. 

^.—Length about 9 ram.- 

Uiack, the hind tarsi, apical half of middle tarsi, broad 
apical band on first abdominal segment, and second segment 
except a spot on each side and a dusky cloud in middle (or 
ci.ly the apical margin and a broad semilunar area on each 
fide basally) all ferniginous red. Head broad, facial 
quadrangle much broader tiian'long; mandibles rather short, 
led at end ; process of labrum broadly emarginate ; no light 
face-marks ; clypeus dull and granular ; face and frotit 
c-ivercd witli long sooty hair, paler and reddish about middle 
of face, becoming black around margins; occiput and lower 
p.'ut of cheeks with long pale fulvous hair ; cheeks broach 
i.\it rounded behind ; antennje long, reaching metathorax ; 
iliigellum thick, crenulate, entirely dark ; niesolhorax and 
s ntclliim dull ; area of metathorai triangular, coarsely 
v.rinkkd, poorly defined ; hair of thorax long and fulvous; 
U'gulte fuscous, the outer margin paler. Wings long, 
reddi.'h iiyalinc, stigma and nervures amber-colour; second 
sail, receiving first r.n. well beyond middle. Legs with 
pale hair, golden on inner side of tarsi. Abdomen shining, 
tiie dark segments beyond the middle with a very sUghi, 
hardly observable, greenish tint; segments with very thin 
hands of long pale hair ; apical plate bioadly einarginate. 

U<aIk Quetta, India, March 1900 [Frank Benton), 

'this does not agree with any of the species reported by 
^iirse from Quetta ; the nearest is A, halucki, Nurse, which 
has more red on the abdomen and mucii paler hair on head, 
it is just possible that A, quettensis represcnls an extreme 
colour-variation of A, baluclia, but it seems to be quite 
distinct. In Apidm Europeai A. queitensis runs to A. cin^u- 
iiita and A. laticeps, but differs at once by the colour of hair 
Oil head. A, balucha^ which I have examined in lj.8. 
N^itional Museum, has the area of metatliorax of the Track- 
Hudrena type. 


Andrena hentunij sp, in 
$ .—Length about 9 mm. 

lliack, including legs and abdrnnen ; hair of fiead and 
thorax abundant, erect, but nut biding surface, very pale 
greyish ochreous, black on vertex ; facial quadrangle con- 
f^iderably broader than long ; ciypcus shining, strongly and 
closely punctured, without any distinct smooth line; man- 
dibles red apically ; process of labrum broadly truncate ; 
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facial fovese reddiHli brown, separated from eje by a distinct 
punctured band; flagolhim obscure brownish beneath except 
at base ; third antennal joint about as long as next three 
together ; fourth and lil'th short and about equal, sixth 
longer ; mesotliorax dull, closely and distinctly punctured; 
scutelluin shining ; area of metatliorax granular, minutt’Iy 
pdicate at extreme base ; tegulaj fuscous, posteriorly ferru- 
ginous. \^'ings strongly reddened, stigma and nerviires 
iojrnginous ; second s.nn receiviiig fiist r. n. in middle. L-'-s 
xvitli pale liair, scopa of hind tibice dense, entirely pale golden 
fulvous. Abdomen broad and liattish, glistening, very tineiv 
and closely ]>unctured, second segment depressed liardly oir.- 
fourth; hind margins of scgni nts 2 to 5 with rather weakiv 
deve loped white hair-bands ; a]nciil fimbria dark chocolate. 

31cnserali, N.W. rrovinces, India, March IDOG 
(Frank Benton). 

In Apidje Europrai A. Lentoni ajipears to fall nearest to 
A. propif/qua and A. separanda^ but the hair of thorax is 
(piito diflerentl}" coloured. There is no close resemblance 
to any of the Indian S[>ecles. 

Andrena prcecoceliiiy sp. n. 

. — Length 7*5-8‘5 mm. 

Black, wdtli long black and wdiite liair. Very close to 
A. priecoj!^ Scop., but differing thus: — Hind margins of 
second and third abdominal segments more or less brown or 
red; mandibles with no basal tooth benealh ; liead equally 
broad, but longer; upper part of cheeks punctured; light 
balr of thorax above wliitc (not yellowish) ; fourth and tilth 
abdominal segments wdtli tiiin white hair-hands; ajiicul 
plate of abdomen emargiiiate, shaped like a fish-tail. 

Compared wdth the Japanese A. pnecoa founts, Ckll., it 
differs by the large amount of black hab at sides of face, the 
cheeks strongly angled behind, the black hair ou mela- 
thorax, &c. 

Uab. Quetta, India, March 1906, 5 A {Brattk Benton). 

The females of this group are very unlike the males, so I 
tlioiiglit it possible that Nurse might have described the 
species from Quetta in the female sex. There is, however, no 
description -which seems possibly applicable. In A. praC'> 
celia the fourth antennal joint is about 256 microns long, 
the fiftli 320. The mandibles are long and falciform. 

Aphjlorea naskana^ Cockerell. 

Kobat, N.W. Provinces, India, March 1906 (Franl: 
Beaton ) , 
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Tetrahnia pomona (Niir^e), 

Both sext’S ; Quetta, India, March 1906 {Frank Benton). 

Teiralonia kohatensiS) sp, n. 

j — Length 8*5-10 mm. ; antennse about 6' 5 mm. 

Ibiick, with the fsmall joints of tarsi ferruginous ; clvpeus, 
];;l>!-(un, and basal half of mandibles clear suiphui’-yellow ; 
nuu dihles red in middle and bhu^k apically ; antemue long 
jiiiii slender, bright ferruginous beyond the third joint, tlm 
ip.jter side dusky ; third antennal joint much longer than its 
:;])ical width, dark fuscous, abruptly contrasting with fourth ; 
< green ; maxillary paljn rather short, but six-jointed ; 
l.ciul and thorax above, as well as front and upper part of 
hiiv, with long pale fulvous hair, cheeks and underside of 
iliorax with white liair ; disc of rnesothorax shining ; tegulce 
ii-]it reddish fulvous. Wings clear, faintly brownish in 
ti\(:t:d field ; stigma and nervines reddish fuscous ; first r, n. 
iih f-tiug second t.-c, or falling a little short of it ; marginal 
n;ii oliii(|nely truncate. Outer side of tibim with dense white 
iifi; tarsi with ferruginous hair on inner side; spurs 
we.iiiiv white. Abdomen shining, with piliferous punctures; 
aiiieai niargin of segments broadly pallid, covered with dense 
bands of pale ocbl'cous toinentum, of equal width right across, 
Tilt; !>and on first .segment narrow ; no definable basal bands ; 
Literal nnargins of .sixth segment briefly dentate. 

Hah. Koliat, IN .W. Provinces, India, 4 (3', March 1906 

[FratiJ: Bc7lt07if 

heliUed to T. eryth'oeera, Cam., but easily separated by 
the t'lilvons hair. Superficially the insect is exactly like 
’I'drakynklla alie^iaj Ckll. 

Anf]iopko7^a coi^iicriformis, sp. ii. 

C < — Length about 14 mm. 

ll'di.Mist ; black, including legs and anteiinte (except a very 
Hiiiiii cream-coloured line on scape), with a short limai* 
cieaiiiy mark on each orbital margin below level ot antemue, 
ai.u H large cream-coloured area on clypeiis, broad below, 
liitirtiwed to a band above (inverse goblet-shaped), but 
hibrmn and mandibles wholly black; eyes bright oclueous; 
tiaiui quadrangle much loiiger than broad ; mandibles with 
a large rounded tooth on inner side ; malar space well deve- 
Joiied ; third antennal joint fully as long as next three 
'iinted, the fourth very short ; clypeiis, labium, ciieeks 
l^*'Xce[)t upper part anteriorly), and occiput densely covered 
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with very long pure white hair ; front, vertex, sides of face, 
and upper part of cheeks anteriorly with black hair ; thorax 
with very long hair, mixed grey and white, dark on scutellum, 
shilling white on niesopleura ; tegulae blacky very liaiiy. 
Wings hyaline. Legs slender, with long black and white 
hair, dark chocolate on inner side of tarsi ; apical joint of 
middle tarsi with no noticeable fringe ; hind basitarsus long 
and broadened, Abdomen not banded or spotted, but with a 
profusion of long erect hair, which is mostly greyish white, 
but black on discs of fourth and following segments, though 
white ami very long at sides. 

llah. Quetta^ India, March IhOd (^Franh Benion). 

Closely allied to A,connexa (Xurse) , also from Quetta; 
but according toNuvse^s descri|ition connexa lias the clypeiis 
all yellow, the apical tarsal joints more or less rufo-testaceoiis, 
the blackish hair of abdomen confined to the apical two 
segments, and the front with white hair. It thus seems 
probable that our ihsect is a distinct species, though it may 
he onl)* a variety. There is a pencil of white hair on each 
side of froi>t, a little above level of antenme. The general 
a{ipcarance of the insect is very like that of Tetralonla 
pomona. 

AntJuqyhora {Micrayithopkoi'a) albopicta, sp. n. 

? . — Length about 11 mm., anterior wing 8 mm. 

Black, including the legs and aiitennte, but mandibh-s 
ferruginous Avith the lower basal corner broadly hlaci; ; 
labium black, with a very broad wliite band down ii;o 
middle ; clypeus with a largo apical rvhite triangle, attenuate'] 
above, this on a light ferruginous field, which extends as a 
baud to ujiper margin, but the ujipcr half of clypeus black 
exce})t in middle; eyes greyish ochreous, converging belcw, 
the front very broad ; fiagelluin very obscurely reddish 
beneath; third antennal joint about G40 microns long, 
the next three together about 735 ; maxillary palpi wilii 
stout bristles, except on the last two joints; tliird joint ot 
labial palpi 5GU microns from base lo origin of fourth joint; 
pubescence very pale ochieous, nearly Avhite, long on head 
and thorax ; on head and thorax above with black haii’s 
intermixed; mesothorax extremely densely punctured; 
legnltc piccous. W ings hyaline, with a very faint broxynisii 
tint. Legs with creamy white lialr, rusty black on innfi' 
side of hind tibia; and tur^i, anterior and middle tibiae with 
small patch of fenuginous hair at apex. Abdomen broad, 
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1 iml margins of segments wliitisli hyaline ; whole smfaoe of 
segments rather thinly covered with appressed pale 
I'iflii',' not forming bands ; apex with a patch of black hair ; 
•mil’ll niiite very long and narrorv. 

‘‘ Ihh. Kotal Malul, S. Persia, Veh. (Frank Benton). 

\ tvpioal Micranthophora, looking just like the Lalifoinian 
A Uiistrutheri, Ckll, though differing in the face-markings 
Za manv other details. It is also related to the Indnin 
d. Candida, Sin., but the pubescence of the abdomen in that 
si'ccies i.s much more dense, the face-markings are different, 
and the flagellum is red heneatli. 

Anthophora cAucIa (Ffibriciu?). 

Axiin, Gold Coast, Africa (G, R. MefigeJ). 

Anthophora afiiuiieiiaj Saijssuvc. 

Midurnoro, Madiigascar, May 5, 181)5 (TF. B. Ablall). 

Anthophora acraemis (Fahrieius). 

Luebo, Congo (D. W. Snyder). 

A nthopkora fiavicolUi, Geostaecker. 

Axiin, Gold Coast, Africa (C. R. ilenyel). 


Anthophora Uucorhina, sp. ii. 

A (type).— Length about 15 ram. 

IfUck, including flagellum and legs, excsid the reddish 
ai.kiil joint of tarsi ; face-marks creamy white, includiiig 
civpeiis, labrrim (except large black spot at each lusal oo''“o>! 
iu'iil hiack apical margin), elongate spot on base ot iiiiiiK.ihles, 
riiiirow stripe along each anterior orbit (beginniiio- at about 
level of antemue, but not reaching lower corner of lace), am 
aiitcrioi surface of scape ; clypeus prominent, convex ; third 
iiuleimal joint about as long as next thme combined ; tace 
and cheeks ^\ith long pure wliite hair, occiput v.ith ye o\\is i, 
vertex and front wilh black hair, but some wiiite Meh 
side of aiiteiiiirc, and some long black hairs at sides ol ace , 
uialiir space well developed ; thora.x with ubuiuiant long 
hair, pale greyish-yellow above and on ripper piart ot sides, 
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l)]ark on anterior part of scutelluoi, and white on lower part 
of pleura ; mesothorax diiilj slightly shining on disc ; tegii!;e 
piceous. Wings hyaline, very faintly brownish epical U^ 
Legs with long white hair; middle tarsi not modified, nor 
with any black fringe on last joint ; hind basifarsi ii--t 
toothed. Abdomen shining^ with piliferous punctures, tiitj 
surface covered with long liair, pale greyish-yellow on first 
two segments, Idaek on the others, but bind margins "f 
segments 2 to 4 witii loose bands of wdiite hair ; venter witii 
long white hair. 

V . — Length about 16mm. 

Tongue very h)ng ; no pale face-mark.'?, but a red tui)eicl'^ 
o?i each side of base of labrum, and malar space red ; hair of 
front pale ; disc of mesothorax and anterior part of sciUelhiui 
with some (lark hair, not conspicuous ; tegulm rufo-testa- 
ccoiis ; [latches of fulvous hair at apices of anterior and 
middle tibije and on hind knees; hair on inner side of liiml 
tibim (except base) hdack, on inner side of hind tarsi largely 
red, in some lights appearing rich fox-red with black margin ; 
abdomen with broad pale hair-bands on segments '2 to 4 ; 
apex with black Ijair ; apical plate long and narrow ; venter 
witii white I'riiigc on segments 2 to 4, but dense black hair 
on apex of 5. 

lid), !v(>tal Malul, S. Persia, Feb. 1906 [Frank Benlofy 

licsem tiles A. cinerea (Friese), from Sarepta, but is con- 
siderably larger. Tiiere is a g(mei'!il resemblance to d. cn~ 
niprs, Sm., but tiie middle tarsi are not modified as in that 
sjiceies, and crlnipes lias a linear malar space. By the white 
face-marks and prominent clypeus tlio male resemlm'S 
A. dtves^ Doiirs, of which 1 have a specimen marked 
“cotype’’ from Clribodo, but the legs are entirely diireicnr. 
Friese makes dives a synonym of A, dnfourii, Lep,, bul h is 
possibly separable, the male (at least) having no metaibc 
colour OH abdomen, the middle tarsal joints of middle leg 
longer and slenderer than in Friese’s figure, ami the brnsn 
on last joint wider. Tliey agree, however, iit the remaikahie 
liind basi tarsi. 


Osvii’a [Ceratosniia) baliicha^ Nurse. 

Quetta, India, March 1906 (Benton), 

The male lias tlie middle femora strongly produced and 
angidate beneath, but the iiitid basitarsi are not dentate. 
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BIBLIOGBAPHICAL NOTICE. 

Catalogue of the Lepidoptera Phalcenoe, Supplement, A’q!. I. 

London: the Trustees of the British Museum, 1914-15. 

SiNCi' the publication of the first two volumes of the 'Catalogue of 
M-tli?’ a formidable number of species in tlie families therein 
iiu'iuded have since been described. Hence it became necessary 
t, I )>re])ai’o a supplement in order that the subject-matter of these 
vciiimos might be brought up to date. The present volume, with a 
sinaiier containing the plates, represents the first instalment of 
ticit supplement; 

Some idea of the number of species which have been added to 
th.' lists may be gathered from Dr. Gahan’s Preface to Sir George 
lliiiipison’s work. Thus, the family Amatidtu in vol. i. contained 
li;i) genera and 1184 species, to which are now added 16 genera, 
iiiid h lo species. The family Noliiue in vol. ii. had 111 genera and 
Itii^ species, to which arc added 1 genus and 116 species; while 
tl;e Lithosianfe in vo). ii. had 244 genera *nd 1055 species, to 
Avliich are added in this Supplement 78 genera and 880 species ! 
A supplementary volume to vol. iii. is in progress. 

\\'h(4her all the species recognized in this Catalogue are really 
‘'good species” is evidently a mutter for debate, since the author, 
ill this Supplement, frequently admits of this or that new species 
tluit it is vory possibly the male or female, or even a “ variety, ” 
of some other sjiecific form. 


PROCEEDINGS OE LEARNED SOCIETIES. 

GEOLOGICAL SOCIETY. 

December 6th, 1916. — Dr. Alfred Harker, E.R.S.. President, 
in the Chair. 

Mr. G. C. Cetcic, A.R.S.AL, E.G.S., gave an account of some 
I'oceiit researches on the belemnite animal. He stated 
tluit it was not his intention to deal that evening with the 
lioiiiologies of the belemnite shell or with the pliylogeny of the 
K'lemnite group, but to confine him.«;elf to the restoration of a 
tyjiieal belemnite animal and its shell, as shown partleularly’ by 
exinuples in the British- Ariiseum collection. 

_ Be first demonstrated, by means of a rough model, the ecnstrnc- 
tioii of the belemnite shell, including the guard or rostrum, the 
I'fimgmocone witli its ventrally-situated sljdiuiicle, and its thin 
'■iivGupie the conotheea, with its forward prolongation and expan- 
sion (on the dorsal .^iide) known as the pre-ostraeuin. He then 
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exhibited photographic slides of examples in the British-]VLu.seuiii 
collection showing these various characters, and noted the abnipt 
termination of tlie chambered cone on the lower part of the pro. 
ostracum, of which the dorsal surface may have been partly or 
almost completely covered by a thin forward extension of the 
guard. To illustrate what was known of the complete body of 
the animal as found associated with the guard, he then showed 
photographic slides of two of tlie examples figured by Tliixlev 
in his ‘ Memoir on the Struedure of the Belemnitida^ ^ published in 
1804. Each of these exhibited the guard associated with portiuih 
of the pro-ostracum, the ink-bag, and the booklets of the anus. 
The fonii of the booklets with tlicir thickened bases was discussed, 
this feature in a great measure justifying the attribution to the 
belemnite of ceidain ceplialopod remains (found practically al 
about the same geological horizon) that included uncinated arias 
associated uith an ink-bag, and frequently also with nacreous 
portions of ([uesumably ) the pro-ostracum. 

Of the remains of uncinated armed cephalopods from the bias, 
each exhibiting the same form of booklets as those figured bv 
Huxley, he said that the British- Museum collection eonluined 
seventeen examples, all from the neighbourhood of Lyme Begis aiui 
of Charmouth, in Dorset. Each sjieeimen exhibits a number of 
uncinated arms associated usually with an ink-bag, sometimes also 
with nacreous matter, and in two instances also with the guard ur 
rostrum. ' These two exam])les were those to which he had already 
referred as having been figured by Huxley, and unfortunately 
the arms are not well preserved in either of these specimens ; in 
one {B. hi'uquierianus, from the Lower Lias near Charmouth) 
there are only a few scattered booklets, while the arms of the 
other {B. tJongafuSs from the Lower Lias of Charmouth) ar* 
represented only by a confused mass of booklets. Of the other 
fifteen examples, in one tliere are a few solitary booklets ; in 
another the number of the arms is very indistinct ; in two the 
remains of only two arms are preserved ; in one there are traces 
of three arms; in two there are indications of three, or possibly 
four, arms ; and in one there is a confused mass of possibly four 
arms ; and in one there are the remains of four, or possibly of live, 
arms. In each of the remaining six specimens six arms can 
he more or less clearly made out, wliilc there is not a sinu'w 
example in which more than six unciuaVcil anus are displayed. 

Of the six examples that exhibit six uncinated arms fouv ■n'-' 
.stated to be from the Lias of Lyme iiegis ; one is from tlie Lia> 
Charmouth ; and one was obtained from the Lower Liassie sbahs 
between Charmouth aixl Lyme Kegis. From a consideration ot 
these sjiecimens, the speaker concluded that the ceplialopod re])re- 
sented by these uncinated arms ns the animal known as tlio 
belemnite, and that the six nn(dnat(!d arms were arranged in tlirei* 
pairs of unequal lengtli, of wliich thc‘ longest \mr was lateral, the 
medium-sized paii' prri hably dorsal and the shortest pair probably 
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He considered tlie presence of tentaeiilar arms to be 
diiibtful- These observations were in aceoi-d with those of 
Ilexlev, who, in his ‘Memoir’ already cited, stated that he had 
‘lint been able to make out more than six or seven arms in 
ariv specimen, nor has any exhibited tmces of elongated tentacula, 
the shortness of the arms \rhich have been preserved would 
h;ive led one to suspect their existence.’ 

'the speaker regarded certain markings sometimes to be seen on 
tlie guard as indicating that during the life of the animal the 
t:iiard was almost, if not entirely, covered hy the mantle, in w’hich 
case it was highly iin])rohahle that the guard was pushed into the 
soft mud of the sea-bottom in order to act as an anchor. 

He considered the animal to have been a free swimmer, swimming 
forward ordinarily, but when desirable, capable also of^ sudden and 
rapid propulsion backwards. 

A. short discussion folio w*ed, and the thanks of the Fellows 
jiivseiit w'cre accorded to ^Ir, Crick for his lecture. 

DerGiulier 20th, 1010.— Hr. Alfred Tlarker, F.Il S., President/ 
in the Chair. 

.Marik C. Stopks, D.Sc., Ph.D,, gave an account of some 
recent researclies on Mesozoic ‘(.'veads' (Bennetti- 
lales), dealing jxirticulaiiy witli recently-discovered petrilied 
reuiains which reveal tlieir cellular tissues in microsco]>ic prepara- 
tions. To make the signiheaiice of the various fossil form.s clear, 
Hr. StO[.>es first sliowed some lantern-slides of living C\cads, and 
then pointed out that it was in their external features and in their 
vi'gijlative anatomy only that the fossil ‘ Cycads ’ were like the 
living forms ; the most important features, the reproductive organs, 
illiTer profoundly in the two groups, and the fossils were funda- 
mentally distinct, not only from the living (i'yeads, but from all 
either living or fos.sil families. 

d’hc fossils representing tlie group that are most frequently 
found are (u) trunks, generally more or less imperfect casts or 
partial petrifuctloiis, and sometimes excellent petrifactions pre- 
serving anatomical details and cell-tissues; (/j) impressions of the 
foliage. Not infreipient are the detached impressions of incoiiqilctc 
'Ihiwcrs' or cones, of one cohort (the VVilliamsoncjc), while 
pctritiod frnctifeations are numerous in some of the well -petrified 
trunks of the Bennettitcjc. The described species of tlie group 
run into hundreds, hut jirobahlv many of these duplicate real 
species, because the foliage, trunks, pith-casts, various portions of 
the fructifications, etc., have often been sepamtidy found and 
named. In very few^ cases have tlie different parts been correlated. 
The species of the foliage are the most generally known, as they 
are the most readily recognized with the nakecl eye ■ they have 
Weu described under a variety of generic names. 
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The following table gives the proved^ or probable, associated 


parts of some members of the group : — 

Foliage. Trunk. Fructifioationa. 

Zamites spp. Bennettites spp. Betinettifes spp, 

Zamites (jigas. Attached, no separate Willidynsonia gigas. 

name. 

Ofo2amif(?.s sp. spectalilU, 

Ptilophyllum pectinoxdes. Wiiliiim.3onici U'hithiensU. 

Anoimzamiies miuor. (Only slender bTanohes Wielandiella angnstifolia, 
known, no name.) 

Tseniopteris vitfata, WiUiamsoniella coronnhi. 


Dr. Stopes oxliibitod slides of microphotographs of the stem 
and leaf-base anatomy of tlie group, including some unpublished de- 
tails of Bennef fifes )/wxi»}Hs. The roots of the group have hitherto 
been entirely unknown, and a slide was exhibited for the first time 
sliowing rootlets penetrating the leaf-bases of a petrified specimen 
(represented by a section in the (geological Department of tlie 
British Museum — Natural Idistory). These roots probably belong 
to B. saxhijanns : they are covered with wonderfully petritlod 
root-hairs, running uncollapsed through the silica matrix. Tliey 
raise interesting (piestions concerning the possible chemical con- 
ditions of the intiltration of the silica. Illustrations were also 
exhibited of tlie famous complex ‘ fiowor’ and cone-structures, and 
of Wieland's brilliant restorations of the same. Microphotograpliic 
slides were exhibited of the seed-cone of an interesting unpublished 
new .s])ecies from the British Gault. This is beautifully petrified, 
and adds to our knowledge of the finer anatomy of the seed.s and 
associated structures. It is also the largest cone of the Benncttitalos 
yet known, thougli it occurs in the Gault, by which time the group 
ajipear.s to have began rapidly to die out. 

The following table indicates ilic distribution of a few ol 
the most intere.sting representatives of the Bonnetti- 
tales (including the cohorts Benncttiteie andAVilliam- 
soiie») 

Upper CRETAOEors. Yory fra«meiitary and uncertain records ; apparontlr 
the group is nearly or quite extinct. 

Middle Cretaceous : The new large-sized seed-cone. 

Gault. B.moi'ierei ^(r described originally from the 

Loweu e'RETAOEOu.s ; V/ ell-petrified trunks with fructifications. 

Lo'wer Greensand. B. gib^onianRa (tjpe-specics of the Bennettitea}''- 
B. wmrrmus, Througliouf 

P otto n Sands. T ranks, o . g. Cohjm hefes ed ini rd s i . 

Weal den. Trunks (casts au'l petrifactions), 

foliiige, 

B. saxhjanus. 

Jurassic; Purbeck. I” ranks (easts and semi-petrifac- 
tions). 

Buckkiid’s original Cycadeoidea 
spp. 

i giynnlea, 


these perji.):;^ 
in America 
tnuik-rciiiaiiis 

very abun- 
dant. often 

petrified and 

with fructifica- 
tions. parti- 
cularly from fie 
Black Hills. 
South Dakota-, 





lisis. 


}; tuetic. 
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Trunks, pith-casts, etc. 

’ foliage of various types 
iifimsojiirt gUjai and otht 
impressions. 

W, acoticu. 

TTi/l iamsoniella coronata. 

Foliage and TT^ftfirnsouin- 
fruits (India). 

Wklaniliella angnstifol-M a: 


Much Maryland. 

C.jenueyana, 

• fruit- ingens, 

) C. H'lelaaJi-, etc. 

} Rich impressions in 
Mexico of Tl'illk/n- 
soaia and many 
foliage genera, 
id foliage. 


The group is by far the most characteristic of all the plants of 
the .Iiiiussie and Lower Cretaceous, during whieh periods its 
i.ii^tribution was almost world-wide. It was loeally, if not univer- 
^iilly, dominant, and was the most highly evolvetl plaiii-grovip of 
ti;<‘ rnoeli of which we are cognizant. 

'I’lnvo chief ^points of intere^^t are to be noted in the geological 
<li>lnl)\itlou of these plants: {a) tliat the most mmierous highly- 
Mi.yiiilized trunks reach their maximum in the Jurassic and Lower 
( reluceous Periods, when their distribution was practically world- 
’.vidc: (^») that the oldest and therefore presumably the most 
|.riinitlve type, WichunlieUa, is externally loss like the living cveads 
ilun vlie commoner later forms, while these latter are utterly iinlike 
llii' living genera in their fructifications; (c) that the geologically 
y-’uigcst cone is the largest yet discovered, occurring in tlie Gault 
vvlicn tlie extinction of the group appears already to have set in. 

t’-iiitrary to what miglit have been anticipated from tlieir 
oxtti'iial likeness to tlio living Cycads, coupled with tlieir great 
gi'i)l('uiciil age, the fossil ' Cycads ’ are much more complex and on 
a higlier level of evolution tlian the living group. It seems to the 
Author to be extremely unlikely that the fossil and the living forms 
nave any direct phylogenetic connexion nearer than a remote, 
unknown, coiuuion ancestor. The mooted connexion between the 
fossil ‘ Cycads ’ and the Angiosperms is liighly suggestive, but lacks 
(lata for its establishment. 

A sliort discussion follower!, and the thanks of the Ftdlows 
present were accorded to Dr. S topes for her lecture. 


larntary lOth, 1017.-~Dr. Alfred TIarker, F.R.S., President, 
ill the Chair. 

C'lC following communication was read; — 

■ IClston Fxpedition to Peru : Pejiort on Graptolites collectol 
;v C-ipt. J. A. Dougla.s ILF., F.G.8.’ Bv Charles Lainvoith, 
M.Sc., F.R.S., F.U.S. 

Hie sjieeimens of graptolites were collectcal from tlie rocks of 
li'iiiubari ilistrict in Ptnni by Capt. Douglas, under whose name 
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the collection has been ‘placed in the Geological I>^^ment of 
the University Mueeum, Oxford, fhese f(^ila.„Vere; tQJwarded 
by Prof. W. J.-Sollas to Prof. C/Lapworth,'^^^einb^ed the 
result^ his |tady in a Keport, of which Ihe follbV^gHs a brief 

abstr^t, ' ' ^ i '' v' '1 

The ^hnens are.recbMed as aU obcfiUTing locality, 

but it is hot known whetherthey were obta^e^om a single zone. 

The majority of the rock-specimens in whicn the graptplites occur 
are black and somewhat pyritous carbonaceous shales, :iisua% well 
bedded and uncleaved, and '"the ^naptolites hre in general well 
preserved. Tlie lithology of the containing rocks and the mode of 
preservation of the graptolites are ^milar to those obtaining in 
the richest graptolite-boariug strata of Britain; Europe, and Earth 

^^The"^ forms apparently representeiLin the collection are Lo<jnno. 
qrapiu& logani Hall, a new species of Go7iiograpfm (f), Didgmo- 
qraptus stabilis Elies & Wood and D, bijidits IhW, Fhgllograpki 
'angustifoUm Hall, GJossograptus Elies & Wood, Crypfo- 

grapfus triconiis Hall, var., Ai}iplexograpU& IJap^Yorth, 

and A. ccdlafus Lapworth. 

Taken as a whole, this gmptoUte fauna may best be compared 
with that of the Upper Arenig formation of Britain and its North- 
American equivalents, answering to the Lower Llanvirnian of 
Hicks & ilarr and the BidgmograptuS’hiJldus Zone of Elies & 
Wood and HAI. Geological Survey. 

The assemblage of gmptolites discovered in Bolivia a few years 
ago by Dr, J.w"! Evans corresponds very closeW with this Peravlan 
fauna, and was probably derived from the soiithw^ard continuation 
of the same Andean graptollte-hand. The Peruvian forms in the 
Dou^^las collection, like those from Bolivia, admit almost as close a 
paraflelism with those of the Arenig’Llandeilo graptolite-heds ‘of 
Australia and New Zealand as with their representatives iii the 

Northern Hemisphere. ... y. 

Not only is the Douglas Collection of Peruvian graiitohtes 
instructive W valuable from the palaeontological point of view, 
owing to the number and the good shate of preseiwation ot the 
species represented, but It is of especial interest from the paheo- 
graphical aspect, as afiording additional proof of the identity 
(in general facies) of the gi-aptolite fauna of the sea-waters ot 
Lower Ordovician times in those regions of the globe which 
now occupied by some of the dry lands of Britain, Eastern Aorth 
America, Peru, Bolivia, Yictorla, and New Zealand. Thus it greatly 
streno'thens the inference that in Arenig- LI ahdeilo timei there 
was (men -sea communication admitting of the circulation ot sea 
currents along some as yet undetermined line or lines, connecting 
the above-mentioned regions, which must have extended across lie 
Equator and apparently throughout a length nearly equal to tuai 
of half the circumference of the globe. 
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